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A discussion by a distinguished physi- 
cist of the philosophical implications of 
the developments of modern science, 
covering many topics not heretofore 
treated: metaphysics contained in phys- 
ics, causality, the meaning of measure- 
ments, latent observables, the philoso- 
phy of the exclusion principle, and the 
meaning of reality. 
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By WILutaM Sirti. With contributions by 
5 collaborators. University of California. 
653 pages, $12.50 


Bridges the gap between those books 
intended solely for the nuclear physicist 
and those which merely describe the re- 
sults of research in which radioactive 
isotopes and nuclear radiations were 
used. The scope of the book is extended 
through its treatment of certain impor- 
tant phases of applications of isotopes 
and radiations to biology and medicine. 


ATOMIC PHYSICS 


By WOLFGANG FINKELNBURG, formerly Pro- 
fessor of Physics, University of Strassburg. 
International Series in Pure and Applied 
Physics. 498 pages, $6.50 
A translation and revision of the au- 
thor’s German text, this book covers 
the whole field of nuclear, atomic, 
molecular and solid-state physics from 
the atomistic point of view. It deals 
with the trends of research as well as 
empirical facts and theories. 


BIOLOGICAL STUDIES WITH POLO- 
NIUM, RADIUM, AND PLUTONIUM 


Edited by Rosert M. Fink, University of 
California at Los Angeles. National Nu- 
clear Energy Series. University of Roches- 
ter Project. Division VI. Volume 3. 428 
pages, $3.75 


Includes a critical survey of the litera- 
ture concerning the retention, distribu- 
tion, and toxicity of radium and polo- 
nium, and a description of the research 
group’s own studies of these alpha par- 
ticle emitters under a variety of condi- 
tions. It also describes carefully con- 
trolled rat experiments, designed to 
determine accurately the relative toxic- 
ity of these elements, and discusses the 
probable correlation between the toxic- 
ity results and retention and distribu- 
tion data. 


Send for copies on approval 
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Editorial 


NATIONAL SCIENCE FOUNDATION ACT 


L. A. DuBridge 


President, California Institute of Technology 


N APRIL 27, 1950, the Joint 
O Senate-House Conference Com- 

mittee on the Science Founda- 
tion legislation reported out a com- 
promise bill (S. 247) which was im- 
mediately passed without amendment 
by both the House of Representatives 
and the Senate. At the present writ- 
ing it is awaiting approval by the 
President. Before this issue of the 
Bulletin appears, therefore, it is prob- 
able that the National Science Foun- 
dation Act of 1950 will be a public 
law. 


The scientists of the country owe 
a great debt of gratitude to the mem- 
bers of the Conference Committee for 
preparing what seems to be an ex- 
cellent piece of legislation. Nearly all 
of the objections to previous forms of 
this bill have been removed, and a 
number of improvements inserted. 

In view of the security amendments 
originally inserted by the House, the 
corresponding provisions of the new 
bill are of particular interest. It is 
a pleasure to be able to report that 
the new security provisions are ap- 
parently wholly unobjectionable and, 
indeed, quite proper. They provide 
only that the normal safeguards be 
taken for the handling of any restricted 
or classified information and _ that 
those having access to such informa- 
tion within the Foundation shall go 
through the normal clearance proce- 
dures. There are no provisions for 
FBI investigations of those who do 
not have access to secret materials, 
and the only limitation on those en- 
gaged in nonsecret work is that each 
scholarship- or fellowship-holder shall 
be required (a) to sign the normal 
oath of allegiance to the Constitu- 
tion of the United States, and (b) to 
sign an affidavit declaring “that he 
does not believe in and is not a mem- 
ber of and does not support any or- 
ganization that believes in or teaches 
the overthrow of the United States 
Government by force or violence or 
by any illegal or unconstitutional 
methods.” 
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In general, the bill provides the 
Foundation with broad powers to for- 
ward the cause of science without un- 
due restrictions. It provides for a 
National Science Foundation Board to 
be appointed by the President and to 
consist of twenty-four members. The 
President is requested, in naming these 
members, to give consideration to rec- 
ommendations made by the National 
Academy of Sciences and other scien- 
tific and educational organizations. 
After the Board has been appointed, 
it “may make recommendations to the 
President with respect to the appoint- 
ment of the Director, and the Direc- 
tor shall not be appointed until the 
Board has had an opportunity to make 
such recommendations.” The Director 
receives a salary of $15,000 and is 
an ex officio nonvoting member of the 
Board. The Board is authorized, but 
not required, to appoint from among 





its members an Executive Committee 
consisting of nine members plus the 
Director as an ex officio nonvoting 
member. The Board elects its own 
chairman. It is generally authorized 
and directed “to develop and encour- 
age the pursuit of a national policy 
for the promotion of basic research 
and education in the sciences, to ini- 
tiate and support basic scientific re- 
search in the mathematical, physical, 
medical, biological, engineering, and 
other sciences by making contracts or 
other arrangements (including grants, 
loans, and other forms of assistance) 
for the conduct of such basic scien- 
tific research.” It may initiate re- 
search through contracts with organ- 
izations or individuals in the United 
States and in foreign countries, and 
may award scholarships and fellow- 
ships for study either in the United 
States or abroad. It may cooperate 


in any international scientific research 
activities consistent with the purposes 
of the Act, including defraying the 
expenses of representatives of gov- 
ernment agencies and other organiza- 
tions and of individual scientists who 
attend international scientific con- 
gresses. 

The question of patent rights is 
treated briefly and broadly, leaving 
the Foundation to set up such regula- 
tions as it may deem necessary to 
see that patents are used in a man- 
ner calculated to protect the public 
interest as well as the equities of 
the individual or organization con- 
cerned. 

As to appropriations, it is provided 
that these shall not exceed $500,000 
for the fiscal year ending June 30, 
1951, and not to exceed $15 million 
for each fiscal year thereafter. Inas- 
much as it is unlikely that the Foun- 
dation could organize itself rapidly 
enough to spend more than a half- 
million dollars the first year, and 
more than $15 million for two or three 
years, this limitation has but little 
immediate effect. It is hoped that if 
the Foundation is successful in its 
work, this limitation might ultimately 
be removed. Those who are worried 
about its immediate effect should be 
reminded that the very important, ex- 
tensive, and valuable university — re- 
search program of the Office of Naval 
Research is now operating at approx- 
imately a $15 million-a-year level. The 
Foundation is authorized also to re- 
ceive transfers of funds from other 
agencies. 

The Foundation is not required to 
carry on research related to national 
defense, although it may initiate such 
research if it wishes or if requested 
by the cognizant agencies. Research 
which is not connected with natienal 
defense will be free from security 
regulations. 

At last, therefore, we will have an 
agency which will free basic science 
from the danger of becoming a step- 
child of military technology. The 
Foundation, therefore, deserves the 
enthusiastic support of all American 
scientists with the hope that it can 
become and remain a vital force in 
the future development of science. It 
deserves also the support of the gen- 
eral public, for obviously a strong 
science is vital to national welfare. 
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Editorial 


THE THREE POINTS 


ANY American scientists have 

M received an appeal by the sci- 

entific workers at one of the 

French Atomic Energy Laboratories, 

urging them to add their signatures to 

a petition to the U.N. asking for the 
prohibition of atomic weapons. 

In this issue we print an article sent 
to us by Professor Joliot-Curie, the 
leading experimental physicist of 
France, in which he, too, asks American 
scientists to join in a world-wide appeal 
for the elimination of atomic weapons. 
He suggests agreement on three points: 
(1) Absolute prohibition of atomic 
weapons, (2) Strict international con- 
trol to ensure that this prohibition is 
not violated, and (3) Designation as 
war criminals of any government first 
using atomic weapons in war. 

* * a 


It is generally known that Professor 
Joliot-Curie is a member of the Com- 
munist Party and has been recently 
removed from his post as French Atom- 
ic Energy Commissioner because of his 
declaration that progressive scientists 
will not work on weapons which could 
be used against the Soviet Union. 

We are also aware of the fact—Pro- 
fessor Joliot-Curie himself points it out 
—that this three-point program has 
been adopted by the “Peace Congress” 
recently held in Stockholm, and by 
similar gatherings of the partisans of 
the Soviet Union elsewhere. By present- 
ing this program, through the medium 
of the Bulletin, to the American scien- 
tists, Professor Joliot-Curie undoubted- 
ly is carrying out his part of the cam- 
paign launched at these meetings to 
collect millions of signatures to the 
petition asking the U.N. to “outlaw 
atomic weapons and establish strict 
international control of atomic energy.” 
This campaign, which, on the face of it, 
appeals to peace-loving men everywhere 
(and particularly in Europe, threat- 
ened with complete destruction in the 
case of an atomic war), has the primary 
purpose of representing the Soviet 
Union as the true protagonist among 
nations of the abolition of atomic weap- 
ons, and America as a militaristic 
power which refuses to renounce atomic 
armaments because she plans to use 
them aggressively. It is the American 
Government at whom the threat of be- 


OF PROFESSOR JOLIOT-CURIE 


ing branded as “war criminals” is 
unmistakably directed. 

We know all this, and, nevertheless, 
we welcome Professor Joliot-Curie’s 
article in the Bulletin—and hope that 
it will not be his last contribution. 
American scientists proclaimed the ne- 
cessity of abolishing atomic weapons 
and establishing effective international 
control of atomic energy, even before 
Hiroshima, and have never deviated 
from this position. They remain eager 
to debate the atomic energy control 
problem with any scientist (or non- 
scientist), whatever his political alle- 
giance. This is why some of them took 
part in the Waldorf Astoria “peace 
meeting” in New York, in the Prague 
Congress of the International Associa- 
tion of Scientific Workers, and in other 
gatherings organized by groups about 
whose political bias they had no 
illusions. 

Professor Joliot-Curie’s three pro- 
posals hark back to the statements made 
by Molotov, Vishinsky, and Gromyko in 
the United Nations. We cannot help 
recalling here that these professions of 
a desire for atomic disarmament have 
accompanied the refusal of the Soviet 
Union to agree to an atomic energy 
control plan which, in the opinion of 
the Western nations, backed by a formi- 
dable array of technical and scientific 
experts, was the only one under con- 
sideration, adequate to achieve the very 
aims proclaimed by the Soviet leaders. 

* * - 


The outlawing of atomic weapons— 
the first of Professor Joliot-Curie’s three 
points—has been agreed upon by all 
nations, including the United States 
and the Soviet Union. His third point 
—punishment of individuals responsible 
for a violation of this prohibition— 
has not yet been incorporated in the 
U.N. majority plan, (which, in its 
present incomplete form, contains no 
section on penalties); but the Baruch 
speech, which presented the U.S. control 
plan to the UNAEC in June 1947, as 
well as the Soviet counter-plan, both 
contained such a proposal. In other 
words, two of the three points are in 
no need of being pressed before the 
U.N. forum—unless Professor Joliot- 
Curie and his friends want them to be 
adopted by the U.N. without the third 





one. We recall that outlawing atomic 
weapons without establishing any con- 
trol mechanisms (except in some dis- 
tant future) was the standing proposal 
of the Soviet Union between June 1946 
and September 1948. However, at the 
Paris General Assembly of the U.N., 
the Soviet Union agreed that the out- 
lawing of atomic weapons and the estab- 
lishment of international controls to 
ensure the carrying out of the outlawry 
agreement, must go hand in hand. Pre- 
sumably Professor Joliot-Curie has 
adopted this latest stand of the Soviet 
Union; in fact, his article confirms it. 
If this is so, then the two points of his 
program on which agreement already 
has been reached (or is likely to be 
easily reached), must remain in abey- 
ance until a way is found to settle the 
disagreement on the third point—the 
establishment of an effective control 
system. Conflicting views on this point 
have stymied the UNAEC negotiations 
and keep mankind under the shadow of 
atomic war. 


* * * 


Professor Joliot-Curie refers only 
once to the U.N. majority control plan, 
which, together with Communists and 
their sympathizers, he calls the Baruch 
plan in order to make clear the domina- 
tion of the U.N. by Wall Street, even 
though it must be obvious to any de- 
tached observer that the crucial ele- 
ments of Mr. Baruch’s proposal origi- 
nated with a group whose most promi- 
nent members were Professor Oppen- 
heimer and Mr. Lilienthal, and that the 
UNAEC scheme has introduced many 
significant modifications in Mr. Ba- 
ruch’s proposal. He dismisses the ma- 
jority plan with the dogmatic assertion 
that, “according to many observers, it 
is more likely to stimulate than to 
prevent war.” We regret that the rea- 
soning which led to this conclusion is 
not presented. Further, we would very 
much like to hear what alternative 
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mechanisms of control a highly qualified 
and intelligent person like Professor 
Joliot-Curie thinks could achieve the 
desired purpose and yet be free from 
the managerial and investigative pro- 
visions which the Soviet Union refuses 
to contemplate. At the time when the 
Soviet scientists were given a chance to 
participate in the deliberations of the 
U.N. experts—in Summer and Fall of 
1947—they came very close to formally 
agreeing that atomic reactors and iso- 
tope separation plants cannot be effec- 
tively controlled by visiting inspectors, 
but only by resident managers. The 
Soviet delegation later withdrew this 
concession by claiming insufficient fa- 
miliarity with atomic technology (which, 
at that time, was an American monop- 
oly). Professor Joliot-Curie and his 
colleagues undoubtedly now know 
enough about isotope separation plants, 
and more than enough about atomic 
reactors, to analyze the control problem 
critically, and, if they find the majority 
proposals unnecessarily strict, to come 
forward with specific alternatives. 

The ground for the presentation of 
the American control plan to the U.N. 
was prepared by private and semi- 
official discussions, in which scientists 
took a leading role. Why could not 
Professor Joliot-Curie and his friends 
constitute themselves a panel and evolve 
an alternative to the management, in- 
spection, and investigation plans laid 
down in the First and Second Reports 
of the UNAEC? 

Following Mr. Vishinsky’s lead, Pro- 
fessor Joliot-Curie points out that the 
technical and scientific experts of the 
UNAEC have pronounced control “tech- 
nically feasible”; he ignores the fact 
that the only concrete program which 
these experts have evolved to substan- 
tiate their pronouncement has been the 
U.N. majority plan, with its rigid pro- 
visions for international monopoly of 
atomic fuels, national production quo- 
tas, international management of na- 
tions’ atomic energy plants, and regular 
surveys of sections of national terri- 
tories to prevent clandestine activities 
—and that the Soviet Union had de- 
clared all these instrumentalities un- 
acceptable infringements of national 
sovereignty. 

* * * 


If Professor Joliot-Curie should use 
the opportunity presented to him by his 
present freedom from the heavy and 
time-consuming responsibilities of ad- 
ministering the French Atomic Energy 
Project, to inaugurate an independent 
study of the international control prob- 
lem, he could render great service to 
mankind. He can be assured that Amer- 
ican scientists will be glad to assist him 
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in this effort, and to discuss his conclu- 
sions—whatever they may be—without 
doctrinal prejudice. This is more than 
could be said of the way in which many 
of his political friends—but, to our 
knowledge, not he himself—have treated 
the Acheson-Lilienthal plan, in whose 
imaginative humanitarianism they have 
pretended to see only the deceit of 
power-greedy Wall Street monopolists. 





Mr. Joliot would be on more defens- 
ible ground—and would find consider- 
able response among American scien- 
tists—if he had attacked, not the alleged 
unwillingness of some nations to outlaw 
atomic weapons, but the reluctance of 
official American spokesmen to specify 
the stages, and to set a date for putting 
the control plan proposed by the UN- 
AEC into operation. It would not be 
enough, however, to repeat the Soviet 
request that “controls be clamped im- 
mediately and simultaneously over all 
atomic energy activities” so as to bring 
about immediate cessation of work on 
atomic weapons. Here, too, a problem 
of technical feasibility is involved, and 
a truly constructive proposal would 
have to include at least an outline of 
a realistic schedule for the establish- 
ment of control organs and for the 
extension of their operations to the 
various national atomic energy estab- 
lishments, in the United States, as well 
as in the Soviet Union. 

* » « 


Mr. Joliot’s specific formulation of 
Point 1 raises another question. No 
individuals under the jurisdiction of 
their national governments are likely 
to engage on their own in building 
atomic weapons. The only question is, 
therefore, how to prevent national gov- 
ernments from doing this very thing; 
and we note that Professor Joliot-Curie 
speaks of prohibition—not of an agree- 
ment to refrain from making atomic 
bombs; and he also speaks, in Point 3, 
of punishment to be meted out to vio- 
lators. If he means what he says, he 
must thus favor the establishment of 
an international authority with legal 
right to issue binding prohibitions to 
national governments, and with physical 
power to enforce them in case of diso- 
bedience. This is a far cry from the 
official Soviet policy of inviolate na- 


tional sovereignty; in fact, it is an 
appeal for the establishment of world 
government in the field of atomic weap- 
ons, with no “veto,” or other devices, 
to make a possible wrongdoer—whether 
it be the USSR or the U.S., or any 
other of the big Powers—his own judge. 


* * * 


If this is not what Mr. Joliot means 
when he speaks of “strict prohibition” 
of atomic weapons, we would like to 
know what specifically he does mean. 
When scientists engage in public debate 
on political problems, they owe it to 
their tradition and training to formu- 
late their thoughts as precisely as pos- 
sible, so that no misunderstanding can 
arise. This is the tradition of science 
which alone makes the experiments and 
conclusions of a scientist anywhere in 
the world open to verification by fellow- 
scientists in every other place. Scien- 
tists should cleave to this tradition when 
they enter the political arena. 


* * * 


We have challenged Professor Joliot- 
Curie to take a lead in the elaboration 
of atomic energy control mechanisms, 
which he could defend before an inter- 
national gathering of scientific and 
technical experts, with the same convic- 
tion and by the same type of arguments 
he would use in arguing his views in 
a controversial field of physics. We 
would like even more to be able to make 
a similar appeal to our Soviet col- 
leagues. American scientists believe that 
they would have no difficulty in arriving 
at an understanding with the Russian 
scientists on the practical problems of 
atomic energy control, such as the rela- 
tion of atomic fuels to atomic explo- 
sives; the possible extent of diversion of 
atomic materials from peaceful to war- 
like use, and the minimum safeguards 
needed to make this diversion impos- 
sible. All these are questions open to 
study by scientific methods, and are 
therefore likely to be seen in the same 
light by scientists of all countries. 

American scientists can but wistfully 
hope for the resumption of contact with 
their Russian colleagues and friends. 
Professor Joliot-Curie is in a better 
position. As a French citizen, he can 
openly discuss his ideas with American 
and European colleagues; as the most 
famous European intellectual in the 
communist camp, he can talk freely (at 
least, so he says in his article) to his 
Russian colleagues—and is, perhaps, 
even given a hearing by Soviet leaders. 
If only he could convince the latter to 
permit free exchange of ideas about 
atomic energy control among scientists 
of all nations! Such open debate should 
lead to mutual understanding, and un- 
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derstanding is the first step toward 
agreement. 


* * * 


In this issue of the Bulletin, we re- 
print from the Manchester Guardian a 
letter by Professor Glushchenko, a So- 
viet biologist of the Lysenko school, and 
a comment on this letter by Professor 
Ashby. Although the arguments used 
by the Soviet geneticist to defend the 
new “Soviet genetics” are pathetic in 
their inadequacy, Professor Ashby 
greets his letter as a rare and therefore 
particularly welcome occasion to engage 
in public discussion with a Soviet scien- 
tist. If only—he says—Western research 
men were again permitted to work in 
Russian laboratories, and Soviet scien- 
tists, to visit Western laboratories, 
agreement on the merits of the two 
points of view in the genetics dispute 
would soon be reached—since whatever 
proves true concerning the inheritance 
in the case of tomatoes, wheat, or pigs 
in Soviet Russia must be equally true in 
Britain and America. 


* * * 


The technical problems of atomic 
energy control are as international as 
the problems of inheritance. Intense 
radioactivity will make it as difficult for 
a Soviet inspector to check the amount 
of plutonium in an American reactor, 
as the radioactivity of a Soviet pile will 
hamper the work of an American in- 
spector. If the Soviet experts can de- 
vise a way to surmount this difficulty, 
without giving to the international con- 
trol agency the supervision over what 
has been loaded into the pile in the 
first place, this solution will be equally 
valid in America and in Russia. Since 
1945, American scientists have been 
bitterly frustrated by inability to dis- 
cuss atomic energy control with Russian 
colleagues in a spirit of unprejudiced 
inquiry. The Soviet Government has 
made such discussion impossible. 


* * * 


To return to Professor Joliot-Curie’s 
appeal. When Professor Joliot-Curie 
addresses sympathetic writers, actors, 
and movie stars in “peace congresses,” 
he may assume that they do not know 
where the matter of atomic energy 
control stands, and are ready to believe 
that the principal obstacle on the way 
to its establishment is the refusal of 
the American Government to renounce 
atomic weapons; but he cannot presume 
such lack of information when he speaks 
to American scientists. They are the 
ones who initiated the discussion of 
atomic energy control five years ago 
and have followed, with bated breath, 
the fate of this, their brainchild, in the 


endless discussion of the UNAEC. They 
have seen with dismay how the unani- 
mous conclusion of experts that control 
is technically possible, has been brought 
to nought by the intrusion into the 
subsequent negotiations of power-poli- 
tics and ideological conflicts—and, prin- 
cipally, by the Soviet Union’s isolation- 
ism and distrust of the outside world. 
Therefore, we do not expect Professor 
Joliot-Curie to find many American 
scientists eager to sign the proposed 
petition to the U.N., however whole- 


heartedly they agree with all its three 
points. But if Professor Joliot-Curie 
will use his reputation as one of the 
great atomic scientists of our time, and 
his access to both sides in the contro- 
versy, to help in seeking a universally 
acceptable solution of the one of his 
three points which has caused the pres- 
ent deadlock in the U.N. Atomic Energy 
Commission, he will find scientists in 
this country wishing him success, and 
eager to cooperate. 

—E.R. 


Truman’s Statement on 
National Science Foundation Bill 


HAVE today [May 10] signed S. 247, 
| an Act creating the National Sci- 
ence Foundation. 

“The Foundation will be an indepen- 
dent agency, in the Executive Branch 
of the Government, headed by a Nation- 
al Science Board and a Director. It will 
be the function of the Foundation to 
develop a national policy for the pro- 
motion of basic research and education 
in the sciences. The Foundation will 
initiate and support basic research in 
the physical, biological, engineering, and 
other sciences. It will also grant schol- 
arships and graduate fellowships in the 
sciences, and in other ways encourage 
scientific progress in this country. 

“The establishment of the National 
Science Foundation is a major land- 
mark in the history of science in the 
U.S. Its establishment climaxes five 
years of effort on the part of the Execu- 
tive Branch, the Congress, and leading 
private citizens. Three months after I 
assumed the Presidency in 1945, I re- 
ceived a report from Dr. Vannevar Bush 
and his colleagues, entitled Science, the 
Endless Frontier. That report recom- 
mended the creation of an agency, such 
as the National Science Foundation, to 
promote the development of new scien- 
tific knowledge and new scientific talent. 
It was assumed at that time that the 
world was close to an enduring peace. 
The Foundation was to be an instrument 
in promoting reconstruction, and in 
maintaining our wartime momentum in 
scientific progress. 

“The fact that the world has not 
found postwar security in no way les- 
sens the need for the National Science 
Foundation. On the contrary, it under- 
scores this need. 


“We have come to know that our 
ability to survive and grow as a Nation 


depends to a very large degree upon 
our scientific progress. Moreover, it is 
not enough simply to keep abreast of 
the rest of the world in scientific mat- 
ters. We must maintain our leadership. 
The National Science Foundation will 
stimulate basic research and education 
in nearly every branch of science, and 
thereby add to the supply of knowledge 
which is indispensable to our continued 
growth, prosperity, and security. 

“During the period that the NSF has 
been under consideration, there has 
never been any significant disagree- 
ment concerning the objective to be 
sought. Some differences of opinion 
have arisen concerning the means which 
should be employed in carrying the 
program forward. I was obliged to 
disapprove a bill which was passed by 
the 80th Congress in 1947, because it 
contained features which were undesir- 
able from the standpoint of public policy 
and unworkable from the standpoint of 
administration. However, on that occa- 
sion I expressed my deep regret at the 
necessity of disapproving the bill, and 
I urged reconsideration by the Congress. 

“The present measure has satisfac- 
torily met the objections which I ex- 
pressed to the earlier bill. I appreciate 
the fact that members of both parties 
in the Senate and in the House of 
Representatives have worked unselfishly 
to reconcile divergent views concerning 
the organization of the Foundation and 
its relationship to the Executive and 
Legislative Branches of the Govern- 
ment. 

“The Nation’s strength is being tested 
today on many fronts. The National 
Science Foundation faces a great chal- 
lenge to advance basic scientific research 
and to develop a national research pol- 
icy. Its work should have the complete 
support of the American people.” 
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A PROPOSAL 





TOWARD THE ELIMINATION OF THE ATOMIC DANGER 


Frederic Joliot-Curie 


The author of the following article is the eminent French atomic 
physicist who, until very recently, was Head of the French Atomic 
Energy Project. Editorial comment on the proposals made by 
Dr. Joliot-Curie appear on pages 163-65 of this issue. 


lems posed by the achievement of 

the atomic bomb, and of the hydro- 
gen bomb, have greatly troubled all sci- 
entists. 

Senator Edwin C. Johnson has given 
a very disquieting description of the 
sentiments of American scientists: 
“Now, our scientists already have cre- 
ated a bomb that has six times the effec- 
tiveness of the bomb that was dropped 
at Nagasaki and they’re not satisfied at 
all, they want one that has a thousand 
times the effect of that terrible bomb 
that was dropped at Nagasaki that 
snuffed out the lives of 50,000 peoples 
just like that.” 

From the very first, it seemed unbe- 
lievable to me that the American spe- 
cialists really “wanted” to create a 
weapon of destruction a thousand times 
more frightful than the plutonium bomb, 
and after reading the two issues of the 
Bulletin of the Atomic Scientists de- 
voted to this important problem which 
interests all humanity, my sentiments 
were, on the whole, confirmed, notwith- 
standing certain assertions with which 
I remain in disagreement and which I 
shall examine briefly later. 

The most eminent scientists of the 
United States, those who for many 
years have given numerous proofs of 
their competence, their scientific worth, 
and their attachment to their country, 
are anxious to place their fellow-citi- 
zens on guard against the dangers 
which the atomic bomb and the hydro- 
gen bomb present to humanity. 

As Albert Einstein has publicly and 
solemnly declared, it is, in effect, a mat- 
ter of tremendous danger. 

The same attitude has been adopted 
by the British scientists in a special 
issue of the Atomic Scientists’ News, 
and I, myself, have formulated similar 
warnings in my own country. 

As those who are in a position to 
judge these dangers, it is our duty, as 


F ROM the very beginning, the prob- 
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scientists, to inform our fellow-citizens. 
We must also propose to them, suggest 
to them, methods of eliminating the 
menace, restoring confidence, and main- 
taining peace. Thus informed, and with 
full knowledge of the situation, they 
will be able to fulfil their duties as citi- 
zens, and, as our colleague H. D. Smyth 
has so well expressed it, “such questions 
should be debated by the people, and 
decisions should be made by the people 
through their representatives.” 

One of the characteristic examples of 
these preoccupations is the important 
declaration signed by twelve physicists 
of the United States after a recent 
meeting of the Physical Society in New 
York, and which is reproduced in the 
March 1950 issue of the Bulletin (page 
75). 

“We believe that no nation has the 
right to use such a bomb, no matter 
how righteous its cause. This bomb is 
no longer a weapon of war but a means 
of extermination of whole populations. 
Its use would be a betrayal of all stand- 
ards of morality and of Christian civil- 
ization itself. ... In the meantime, we 
urge that the United States, through 
its elected government, make a solemn 
declaration that we shall never use this 
bomb first. The circumstance which 
might force us to use it would be if we 
or our allies were attacked by this bomb. 
There can be only one justification for 
our development of the hydrogen bomb, 
and that is to prevent its use.” 

Certainly such a declaration, if made 
by the Government of the United States, 
would contribute to the reassurance of 
many justifiable anxieties. But I am 
convinced that it is actually necessary 
to go further, and I am convinced that 
this is possible. 

The development of science places to- 
day in the hands of man means of de- 
struction such that the annihilation of 
all life has become conceivable. 

Activity must be undertaken with all 


urgency, and it is because of the bonds 
created by our common attachment to 
science that I address myself to you as 
scientists, as I will to my colleagues of 
Great Britain, of the USSR, of all coun- 
tries, to ask you to examine carefully 
and without prejudice the following ap- 
peal, and if you so wish, give it your 
approbation: 


THE STOCKHOLM APPEAL 


“We demand the absolute prohibi- 
tion of the atomic weapon, the weapon 
of terror and of mass extermination 
of populations. 

“We demand the establishment of 
a rigorous international control to 
assure the application of this measure 
of prohibition. 

“We consider that the government 
which first would use the atomic 
weapon against any country whatso- 
ever would commit a crime against 
humanity and should be treated as a 
war criminal.” 

An agreement, achieved on the basis 
of this appeal, by the scientists of all 
countries, and especially by the atomic 
scientists, would add great weight to 
this text which was adopted on my pro- 
posal by the delegates of a large number 
of nations including the USA, the 
USSR, Great Britain, France, etc., at 
the last session of the Committee of the 
World Peace Congress at Stockholm. 
This appeal, which has had a great cir- 
culation in the Soviet Union, is sup- 
ported by all the peoples of this federa- 
tion of republics. 


PROHIBITION OF ATOMIC 
WEAPONS THE FIRST STEP 


The atomic bomb with its already ter- 
rible past history, the hydrogen bomb 
whose even greater destructive possi- 
bilities have already been pointed out, 
especially by Albert Einstein, Leo Szi- 
lard, and Hans Bethe—do they not call 
for this absolute prohibition? 

Aside from all moral considerations, 
should we not ask ourselves, as Einstein 
did in September 1947, if two thirds of 
the earth’s population were destroyed, 
“would it be a consolation to think that 
the survivors could again recommence 
life’? We could even ask ourselves 
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which social system the survivors would 
be led to choose. 


STRICT INTERNATIONAL 
CONTROL NECESSARY 


The reproach has often been made 
that this prohibition would run the risk 
of being either a “pious wish” or a piece 
of trickery. Certainly it would have to 
accompany measures of control. Let us 
demand them together and let us insist 
that they should be both rigorous and 
international. 

Since 1946, the United States has 
subordinated its acceptance of any 
agreement tending to assure peace, to 
the adoption of the Baruch plan or to 
an analogous plan. 

The American proposals have tended 
up to now to lead first of all to inves- 
tigations, inspections, inventories, that 
is, to an international control—without 
requiring any previous agreement of the 
assembly of nations as to the prohibition 
of the atomic bomb, and without even 
considering within what period of time 
this prohibition would take effect. 

This plan, which according to the 
spirit of its authors should have brought 
total security, is recognized by many 
specialists on atomic questions and by a 
very large number of citizens, as in- 
creasing the risks of war rather than 
diminishing them. 

Let us imagine that the United Na- 
tions had to tackle the problem of dis- 
tributing natural wealth between all 
nations, for the welfare of mankind and 
the maintenance of peace throughout 
the world. What would be your opinion 
about the sincerity of those who would 
propose to draw up the inventory of 
this wealth but who, at the same time, 
would refuse to agree beforehand to the 
sharing itself? 

I think that it is fundamental, before 
establishing a system of investigations 
and inspections, to decide on the pro- 
hibition of the atomic bomb and the 
hydrogen bomb. 

Having once decided upon interdic- 
tion, we should proceed to the elimina- 
tion of atomic bombs and hydrogen 
bombs from national armaments. This 
elimination operation should itself nec- 
essarily be controlled internationally 
and in a strict fashion. Precautions 
should be taken so that the stocks of 
combustible nuclear materials existing 
in different countries will be used for 
peaceful purposes. These problems have 
been examined in detail by a Scientific 
and Technical Committee whose conclu- 
sions have been unanimously adopted by 
the Atomic Energy Commission of the 
United Nations. These conclusions 
stated in particular: 


“We do not find any basis in the avail- 
able scientific facts for supposing that 
effective control is not technologically 
feasible.” 

The international control should also 
ensure that fission products which are 
involved in the fabrication of atomic 
bombs are not clandestinely prepared 
and stocked. 


NEW INTERNATIONAL LAW TO 
RULE FIRST USE OF ATOMIC 
WEAPONS CRIME AGAINST 
HUMANITY 


Finally, it should be provided that, if 
a government should violate such 
solemn agreements by using first these 
arms of mass destruction, it would com- 
mit a crime which, conforming to the 
jurisprudence constituted by the Nu- 
remberg trials, would be considered as 
a crime against humanity. 

This new international law would be 
brought to bear not only on govern- 
ments, but on all citizens. 

The Nuremberg verdict delivered by 
American, English, Russian, and French 
magistrates, states precisely (Interna- 
tional Commission of Law—Lake Suc- 
cess 1949, A/CN 4/5): 

“. . . Individuals have international 
duties which transcend the national 
obligations of obedience imposed by the 
individual state. He who violates the 
laws of war cannot obtain immunity 
while acting in pursuance of the author- 
ity of the state if the state in authoriz- 
ing action moves outside its competence 
under international law... .” (Nurem- 
berg, judgment, p. 53.) 

We have come to a problem which in- 
volves all humanity, the American citi- 
zen as well as the English, the French, 
or the Russian citizen, whatever his 
political or religious opinions may be. 

Regardless of the conclusions each 
of us may draw as to the responsibilities 
for the present situation with regard to 
the failure of international negotiations 
on the control of atomic energy, it is our 
duty to unite so as to be able to face 
this overwhelming danger together. 

I am convinced that the three prin- 
cipal ideas which I have attempted to 
present above can be approved by all 
and can serve as a starting-point for 
common action. 

Have we not recently experienced con- 
fident and efficient cooperation among 
men of diverse origins, of very varied 
religions and social conceptions? Will 
you permit me to invoke the testimony 
of the Resistance in the countries which 
underwent the joint oppression of the 
Nazis and of governments of traitors. 
We had to drive off the invader and re- 
conquer liberty. We have fought to- 


gether and with the aid of all our allies 
we have conquered. Today, it is a mat- 
ter of eliminating the danger of war. 

Let us, in view of the war which 
threatens, unite to demand that the 
weapons of mass annihilation, these 
weapons whose use can in no way be 
justified, should be outlawed. 


AGREEMENT ON ATOMIC 
WEAPONS WOULD EASE 
INTERNATIONAL TENSIONS 


If, among scientists, we succeed in 
reaching agreement on this well-de- 
fined point, rest assured that this agree- 
ment will very rapidly become a prec- 
edent. 

Agreement being reached, as we sug- 
gest, on the outlawing of atomic weap- 
ons, and control being established, a 
great step will then have been taken 
toward re-establishing the confidence 
which is necessary for negotiations 
among nations. Other steps will then be 
possible to strengthen peace, but it is 
obvious that to be able to act efficiently 
and sincerely in this direction, one has 
first to admit that coexistence of differ- 
ent economic and social systems is pos- 
sible in this world. 

I am convinced that a general agree- 
ment on the proposal expressed in the 
Appeal would greatly ease the tensions 
in international relations. 

Re-establishment of confidence would 
mean the end of the cold war, and would 
permit peace agreements; then, the 
U.N. could fulfil its role, which is the 
maintenance of peace. 

It is easy to foresee what tremendous 
savings would be brought to all peoples, 
first, by the end of the armaments race, 
and, later on, by the suppression of all 
armaments, the speeding up of broad 
economic exchanges, and all the stupen- 
dous achievements which would result 
if science and technology were put into 
the sole service of mankind. 

Otherwise, we shall have an arma- 
ments race with all the misery it entails 
for the people. It does bring profits to 
industrial groups, but it leads to war 
and, even in peacetime, it already re- 
strains our liberties, as Einstein has 
recently pointed out. 

If we accept the idea of coexistence, 
if we reject the idea of conflict, then 
we must take the necessary risk of first 
extending to our partner a minimum of 
confidence. But isn’t after all this risk 
less grave than the certitude of mass 
annihilation? 

If we manage to avert the danger of 
war, a comparison of methods and 
principles can then take place in a 
peaceful atmosphere, and—as in science 
—experiment will decide. 
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WINSTON CHURCHILL 
ON EUROPEAN UNITY AND SETTLEMENT WITH RUSSIA 


Europe can be restored to greatness and its threatened destruction 
in a third world war can be prevented by a federal union of Western 
Europe, including Germany. However, in the face of atomic war 
technology, even military and political unification of Western Europe 
can provide only temporary security. The only guarantee of lasting 
peace is a settlement between a united and strong Western Europe 
and the Soviet Union. This is the strategy for peace which Mr. 
Churchill presented in a speech before the House of Commons on 
March 28. Following the Fulton speech, in which Mr. Churchill asked 
for close military and political cooperation between United States 
and Great Britain, and the Zurich speech of September 19, 1946, in 
which he threw his support behind the idea of a federated Europe, 
the House of Commons speech of March 28 develops Mr. Churchill's 
design for the reorganization of the world and the prevention of a 
third world war. We reprint the most important passages from this 
speech, particularly because they show Mr. Churchill's awareness of 
the radical changes which the emergence of atomic weapons has 
wrought in the strategic and political situation of Europe, and of the 
consequent necessity for breaking with the traditional pattern of 
European national rivalries and for seeking a lasting peaceful settle- 


ment with Russia. 


with the crucial and cardinal aspects 

of the Western scene. I select the 
key problems, namely, the relations 
between Britain and France, acting 
together, and Germany, and of the 
bearing of all this upon Western 
Europe, its life, its hopes, and its 
self-defense. The whole of this dis- 
cussion, of course, and the whole of 
my argument are sustained by the de- 
cisive strength of the United States 
as expressed by the Atlantic Pact. 
Thereafter it is my duty to refer to 
the relations of the Western democratic 
world with Soviet Russia. 

The Prime Minister accused me last 
week of “irresponsibility” in raising 
the question of Germany—by which I 
mean liberated Germany—taking any 
part in Western defense. My feeling 
is, and, I hope, the Prime Minister 
will allow me to say so, that I am as 
good a judge of these matters as he 
is. Certainly I should not like to be 
responsible for not stating my true 
and faithful belief and counsel to the 
House, as I have done several times 
in the past when it was not particular- 
ly popular to do so. 

I said nothing about the rearmament 


SHALL now only attempt to deal 
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of Germany or about recreating the 
German Army, but I see no reason why 
the Germans should not aid in the 
defense of their own country and of 
Western Europe, or why British, Amer- 
ican, French, and German soldiers 
should not stand in the line together 
on honorable terms of comradeship 
as part of a combined system of de- 
fense. 


EUROPEAN UNITY IS GREAT 
HOPE FOR THE FUTURE ~ 


We are nearly all of us now agreed 
in seeking the unity and restoration 
of Europe as a great hope for the 
future. We cannot do this without the 
aid of the Germans. The strong Ger- 
man race, which, during the last forty 
years, we and our Allies twice fought 
and defeated, have now the oppor- 
tunity of rendering immense service 
to mankind. Having submitted to in- 
ternal tyranny and brought measure- 
less suffering upon us all, and es- 
pecially themselves, they now have 
a chance of redeeming the German 
name by helping to repair what has 
happened in the past and by playing 
their part—and it might be a great 





one—in lifting the civilization of 
Europe to a level where its old glories 
may revive and where the various 
forms of tolerant freedom and result- 
ing happiness and culture may be 
restored. 

There can be no hope for a United 
Europe without Germany, and there is 
no hope for Germany except within a 
free and United Europe. How can 
these vital conditions be achieved? 
Here is a problem in which you may 
wander around all sorts of tangled 
labyrinths of thought, but you will 
come back to the overpowering fact 
that Europe cannot be restored with- 
out the active aid of Germany and that 
without a restored Europe world peace 
cannot be established on sure founda- 
tions. 

When I spoke at Zurich nearly four 
years ago, I said it would be the 
proud duty of France to stretch forth 
her hand and lead Germany back into 
the European family. But since then 
we have made great progress. The 
whole structure of Western Union has 
developed. We thank the Foreign Sec- 
retary for the part he has played in 
it. We are presently to have a meet- 
ing at Strasbourg of the Council of 
Europe and the Assembly where, we 
trust, in spite of all that has hap- 
pened, French and German hands will 
be clasped in concord. I recommend 
to the House that we should do all in 
our power to encourage and promote 
Franco-German reconciliation as an 
approach to unity, or even perhaps 
some form, in some aspects, of union. 

But France, after her tribulations 
and in her present disturbed condi- 
tion, may not be strong enough to 
accomplish single-handed her mission. 
That is why the intimate and insep- 
arable relationship between Britain and 
France and between the British Em- 
pire and Commonwealth of Nations and 
France must be affirmed and asserted 
continually in the most effective man- 
ner. France and Britain, both sore- 
ly distressed, can combine together 
and, thus joined, have the superior 
power to raise Germany, even more 
shattered, to an equal rank and to 
lasting association with them. 
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BRITAIN, FRANCE, AND GERMANY 
CAN FORM NUCLEUS FOR 
EUROPEAN UNITY 


Then these three countries, helping 
each other, conscious of their future 
united greatness, forgetting ancient 
feuds and the horrible deeds and 
tragedies of the past, can make the 
core or the nucleus upon which all 
the other civilized democracies of 
Europe, bond or free, can one day 
rally and combine. 

There was a time when men thought 
that the conception of a United States 
of Europe would be resented by the 
United States of America, but now we 
have the American people, with their 
own heavy burdens to bear, sacrificing 
themselves and using all their power 
and authority to bring about this 
very system. In this lies the hope 
of the Western world and its power 
to promote beneficial solutions, per- 
haps, of what happens in Asia. 

I do not wish to fall into vague 
generalities. Let me, therefore, ex- 
press our policy as I see it in a 
single sentence. Britain and France 
united should stretch forth hands of 
friendship to Germany, and thus, if 
successful, enable Europe to live again. 

Almost the same time that I spoke 
in the defense Debate a statement was 
being made by General de Gaulle on 
Franco-German relations. As _ the 
House knows, I have not always seen 
eye to eye with that patriotic French- 
man, who represented in the war more 
than any other man the will to live 
of France. Certainly there is no one 
in France who could have opposed 
with more vigor and injurious effect 
the reconciliation between the French 
and German people. He represents 
the most powerful forces which could 
have been arrayed on the wrong side. 
But what did he say? He spoke of 
the proposal which Dr. Adenauer had 
just made for an economic union be- 
tween France and Germany. I shall 
read his words. He said: 

“IT have followed for thirty years 
the ideas of the German Chancellor. 
In what this good German has said 
I have found the echo of the call of 
Europe.” 

Relations between the two countries 
must be viewed against a European 
background. In short the grand de- 
sign of Charlemagne must be re- 
adapted to modern conditions. 

“Why should not the Rhine become 
a street where Europeans meet, rather 
than a ditch dividing hostile camps?” 

Some will call Dr. Adenauer’s pro- 
posal for an economic union between 
Germany and France premature, un- 


sure, only partly thought out. Surely, 
however, it lies near the root of the 
matter. What we want is far more 
than that, but these two speeches by 
General de Gaulle and Dr. Adenauer 
together constitute a memorable event. 

Here is the forward path along 
which we must march if the thousand- 
year feud between Gaul and Teuton is 
to pass from its fierce destructive life 
into the fading romance of history. 

I have always held that the cause 
of united Europe would not be helped, 
and might well be injured, by attempts 
to draw up precise and rigid consti- 
tutions and agreements too soon or in 
a hurry. The first stage is to create 
a friendly atmosphere and feeling of 
mutual confidence and respect. Even 
a day’s delay in working hard for 
this is a matter for regret. Once 
the foundation of common interest and 
solidarity of sentiment has been laid, 
it may well be that formal agreements 
would take the form, not of hard bar- 
gains or weak compromises, but of 
setting down on paper the living basic 
truths and thoughts which were in all 
minds. Then difficulties at present 
insuperable might well become irrel- 
evant. 

Many voices are raised of provoca- 
tion and false counsel on every side. I 
sincerely hope that Dr. Adenauer will 
show that the new Germany can rise 
superior to such distractions, no mat- 
ter how or whence they come. I am 
glad to see that there is better news 
about this today, but I would say 
to the Germans, “Let it all happen 
naturally and easily, and you will 
find that very soon Germany will take 
her proper place, and that all ques- 
tions of legalistic status will cease to 
be of any importance.” 

It would certainly be ungracious on 
my part if I left the subject without 
acknowledging the services rendered 
by the recent Colombo Conference in 
proclaiming that there is no incom- 
patibility or inconsistency between 
Britain’s part in a United Europe and 
her position as the center and pivot 
of the British Empire. Now I come to 
the last aspect of what I wish to say. 


ANOTHER WAR IS NOT IMMINENT 
NOR INEVITABLE 


I come to our relations with Soviet 
Russia. I will begin by stating the 
reason why I do not believe that an- 
other war is imminent or inevitable, 
and why I believe that we have more 
time, if we use it wisely, and more 
hope of warding off that frightful 
catastrophe from our struggling, ill- 
informed and almost helpless human 


race. Here is the reason. There never 
was a time when the deterrents against 
war were so strong. If penalties of 
the most drastic kind can prevent in 
our civil life crime or folly, then we 
certainly have them here on a gi- 
gantic scale in the affairs of nations. 
It is extraordinary. The penalties 
have grown to an extent undreamed 
of; and at the same time many of 
the old incentives which were the 
cause of the beginnings of so many 
wars, or features in their beginning, 
have lost their significance. The de- 
sire for glory, booty, territory, dy- 
nastic or national aggrandisement; 
hopes for a speedy and splendid vic- 
tory with all its excitement—and they 
are all temptations from which even 
those who only fight for righteous 
causes are not always exempt—are 
now superseded by a preliminary stage 
of measureless agony from which 
neither side could at present protect 
itself. 


Another world war would begin by 
both sides suffering as the first 
step what they dread most. Western 
Europe would be overrun and Com- 
munized, with all that liquidation of 
the outstanding non-Communist per- 
sonnel of all classes, of which I under- 
stand in respect of several countries 
elaborate lists have already been pre- 
pared—and which are, no doubt, kept 
up to date in those countries by the 
Communist groups and parties in their 
midst. That is one side. On the other 
hand, at the same time, Soviet cities, 
air fields, oil fields, and railway junc- 
tions would be annihilated; with pos- 
sible complete disruption of Kremlin 
control over the enormous populations 
who are ruled from Moscow. These 
fearful cataclysms would be simultane- 
ous, and neither side could at pres- 
ent, or for several years to come, 
prevent them. Moralists may find it 
a melancholy thought that peace can 
find no nobler foundations than mu- 
tual terror. But for my part I shall 
be content if these foundations are 
solid, because they will give us the 
extra time and the new breathing 
space for the supreme effort which 
has to be made for a world settlement. 


No one need delude himself by un- 
derrating the difficulties which stand 
in the way of a settlement or by 
closing his eyes to the gulf which 
yawns between the two worlds, now 
facing each other, armed and arming, 
reaching out for agencies which might 
eventually destroy the human race. 
As I said at Boston last year, I think 
it probable that the Soviet Govern- 
ment fears the friendship of the West 
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even more than they do our hostility. 
The Soviet regime and the lives of its 
rulers might be imperiled by allowing 
free, easy, and friendly intermingling 
with the outer world. An _ endless 
series of quarrels, a vehement and vio- 
lent antagonism, the consciousness of 
an outside enemy in the minds of the 
masses, may be regarded by the Soviet 
as a necessary precautionary element 
in maintaining the existence of the 
Communist power. There indeed is a 
gloomy thought. There indeed is a 
reason for fear. But fear must never 
be allowed to cast out hope. 

During the election I was most anx- 
ious that the return of a Conserva- 
tive Government to power, which was 
a possibility, should not be taken as 
involving an exacerbation of the al- 
ready tense situation that exists, and 
that we should make it clear above all 
things that we should strive faithfully 
for peace. I also felt, and feel, that 
we owe it to our consciences, all of 
us, that no door should be closed 
which may lead to better prospects. 
I do not, of course, take an over- 
sanguine view of the position what- 
ever efforts are made, but it is our 
Christian duty to try our best. More- 
over, the democracies of the West must 
be constantly convinced that those who 
lead them do not despair of peace if 
they are to take even the measures 
which self-preservation demands in 
case the worst comes to the worst. 


SETTLEMENT WITH RUSSIA 
SHOULD BE ATTEMPTED 


Let me repeat what I said at Edin- 
burgh—only a few lines: 

“IT cannot help coming.back to this 
idea of another talk with Soviet Rus- 
sia upon the highest level. The idea 
appeals to me of a supreme effort to 
bridge the gulf between the two worlds 
so that each can live its life, if not 
in friendship, at least without the 
hatreds of the cold war.” 

I was answered by the Foreign Sec- 
retary that all this was a “stunt.” 
Whatever this American college slang, 
as I find it is described in the dic- 
tionary, may have implied, it did not 
seem to me completely to dispose of 
the subject which had been raised. 
He also said that through the United 
Nations must be found our only proc- 
ess and resource. But three days later, 
on 17th of February at a Press confer- 
ence at Lake Success, Mr. Trygve Lie, 
the Secretary General of UNO, said 
he was in favor of Great Power nego- 
tiations: 

“all the time and on all levels— 
top level, middle level, and lower level 
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—inside and outside the United Na- 
tions. The world would be a lot bet- 
ter today if there had been more real 
negotiations among the Great Powers 
during the past three years.” 

He added, what we shall all agree: 

“The only people who can rightly 
judge the timing and form of nego- 
tiations and meetings are those who 
are responsible for conducting the for- 
eign affairs of the countries con- 
cerned.” 

We are all agreed that those who 
are responsible, as the right hon. 
Gentleman and his principal colleagues 
are, must not fail to seize any op- 
portunities. We cannot go on with a 
policy of hesitation and drift. Every 
day is precious if the chance occurs. 

I have explained this afternoon the 
arguments on which I base my belief 
that a further spell of time will be 
granted to us. Even at the risk of 
afterwards being reproached for being 
wrong, I have not hesitated to state 
my view that it may well be that 
several years may pass before a war 
breaks out. I will take the chance 
of making that remark although I 
have no special information at my dis- 
posal. Certainly we must seek to nego- 
tiate from strength and not from 
weakness. We all agree on that. Cer- 
tainly we must move hand in hand 
with our Allies, and above all with 
the United States, as the right hon. 
Gentleman has so far done. 


We should do well to study the re- 
cent and most important announce- 
ments on foreign policy by the Amer- 
ican Secretary of State, Mr. Acheson, 
whose gifts and services are so widely 
recognized. And here let me say how 
warmly we welcome in this House the 
news that that great American states- 
man, Senator Vandenberg, has recov- 
ered from his grievous operation and 
is able to exert again his clarifying 
and elevating influence on world events. 
The American people are fortunate 
in finding so many outstanding figures 
at a time when they hold the leading 
place among the nations. 

But if there is a breathing space, 
if there is more time, as I feel and do 
not hesitate to say, it would be a 
grave mistake of a different order, 
perhaps a fatal mistake, to suppose 
that, even if we have this interlude, it 
will last forever, or even last more 
than a few years. Time and patience, 
those powerful though not infallible 
solvents of human difficulties, are 
not necessarily on our side. When the 
last Parliament met, I mentioned four 
years as the period before any other 
Power but the United States would 


possess the atomic bomb. That period 
has already gone by, and our position 
is definitely worse than it was in 
this matter both as regards our own 
safety and as to the conditions which 
are, I believe, effectively preserving 
the peace of the world. 


TIME IS NOT ON OUR SIDE 


There is no doubt now that the pas- 
sage of time will place these fearful 
agencies of destruction effectively in 
Soviet hands, that is to say, where 
there is no customary, traditional, 
moral, or religious restraint. Of 
course, there is an interlude between 
the discovery of the secret and the 
effective large-scale production of the 
article, and that also has to be borne 
in mind. Of course, the United States 
have their “stockpile,” as it is called, 
and it will be only by a gradual proc- 
ess that anything similar can be built 
up in Soviet Russia. The atomic 
bomb, through preponderating, is only 
one of the factors in the military 
situation before us, but it is the 
dominant factor. If, for instance, 
the United States had a “stockpile” 
of one thousand atomic bombs—I take 
the figure as an illustration merely; I 
have no knowledge of any sort or 
kind of what they have—and Rus- 
sia had fifty, and we got those fifty, 
fearful experiences, far beyond any- 
thing we have ever endured, would be 
our lot. 

Therefore, while I believe there is 
time for a further effort for a lasting 
and peaceful settlement, I cannot feel 
that it is necessarily a long time or 
that its passage will progressively 
improve our own security. Above all 
things, we must not fritter it away. 
For every reason, therefore, I earn- 
estly hope that we shall hear from 
the Foreign Secretary a clear exposi- 
tion of the facts and policy of His 
Majesty’s Government upon matters 
graver than anything which human 
history records. 

Man in this moment of his history 
has emerged in greater supremacy over 
the forces of nature than has ever 
been dreamed of before. He has it 
in his power to solve quite easily the 
problems of material existence. He 
has conquered the wild beasts, and 
he has even conquered the insects and 
the microbes. There lies before him, 
if he wishes, a golden age of peace 
and progress. All is in his hand. He 
has only to conquer his last and worst 
enemy—himself. With vision, faith, 
and courage, it may still be within 
our power to win a crowning victory 
for all. 
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ARE THERE PEACEFUL ENGINEERING USES 
OF ATOMIC EXPLOSIVES? 


Frederick Reines 


The author of this article on the technical feasibility of the appli- 
cation of nuclear energy to large-scale engineering problems is 
a staff member of Los Alamos Scientific Laboratory. Another 
aspect of the problem—the relative costs in money and explosive 
power between conventional and atomic explosives—is a subject 
which we hope to treat in a future issue. 


N SEPTEMBER 24 of last 
O year, one day after President 

Truman announced the Rus- 
sian bomb, the official Russian news 
agency, Tass, released a _ statement 
which implied that the USSR was 
employing atomic explosives in large- 
seale engineering enterprises. In the 
words of Tass (translated from the 
Russian) : 

“Tass is authorized to make the 
following statement: As is known, 
construction work on a large scale is 
in progress in the Soviet Union—the 
construction of hydro-electric power 
stations, mines, canals, roads, which 
necessitate large-scale explosive work 
with the application of the most up- 
to-date technical methods. Since these 
detonating works have been taking 
place and are taking place quite fre- 
quently in various parts of the coun- 
try, it is possible that this could have 
drawn attention to itself outside the 
confines of the Soviet Union.” 

There has, since this announcement, 
been considerable conjecture on the 
subject, and, accordingly, an attempt 
has been made to assess the possibil- 
ities inherent in these claims. 

Except for the enormous quantities 
of radioactivity that accompany an 
atomic explosion, it may be reasonably 
compared with an explosion from a 
large amount of ordinary high explo- 
sive. The comparison is not precise 
because of the much higher concen- 
tration of energy and, hence, the high- 
er temperatures in the atomic case. 
However, when the explosion proceeds 
sufficiently far and engulfs a mass of 
material equal to the equivalent mass 
of TNT (about 20,000 tons for a 
Nagasaki bomb), the temperatures be- 
come comparable to those found in 


the TNT, and the two kinds of ex- 
plosion become roughly similar in 
the hydrodynamic sense. 

The large quantities of radiation 
referred to limit the possible uses 
of atomic explosives as a blasting 
agent. The fission fragments from a 
20-kiloton atomic bomb are intensely 
radioactive, the total gamma-ray ac- 
tivity varying slightly faster than in- 
versely with the time after the ex- 
plosion. After one hour the activ- 
ity is approximately 101° curies; after 
one week it has decayed to 107 curies; 
and even after one year the level is 
10° curies. This refers to the gamma- 
ray activity alone. The beta activity 
in curies is about equal to that of 
the gammas, although it is much less 
penetrating. A megacurie (10° curies) 
deposited uniformly over one square 
mile is sufficient to give an unshielded 
human being in the contaminated area 
a radiation dose of about 150 roent- 
gens in one day. The lethal dose is 
in the neighborhood of 500 roentgens. 

This means that any use in which 
the fission products are retained in a 
small region will result in a high and 
perhaps lethal level of activity for at 
least a period of months. 

Despite the large quantities of ra- 
diation which would make dangerous 
the use of the bomb in such activities 
as mining, where the fission products 
would be confined to relatively small 
regions into which men would be re- 
quired to go, there do appear to be 
some engineering uses not ruled out 
on this account. For example, if it 
is desired to divert a river by blast- 
ing a large volume of solid rock, this 
might be accomplished by detonating 
an atomic bomb deep in the rock. In 
this case the radioactivity would soon 





be diluted by the moving water. How- 
ever, it would certainly be necessary 
to choose a site many miles from a 
populated region and, in addition, to 
have excellent meteorological informa- 
tion as to possible rainfall if the op- 
eration is to be performed with a rea- 
sonable assurance of safety from ra- 
dioactive fall-out. Furthermore, the 
local deposition of radioactivity would 
limit subsequent work in the vicinity. 

Even in the absence of the radioactiv- 
ity, the use of such large explosions 
makes planned mining operations dif- 
ficult; there is a practical limit on the 
volume of disrupted material which 
is imposed by the requirement that 
an economically reasonable ore removal 
system be maintained. It must also 
be recognized that the danger from 
the unknown distribution of loose ma- 
terial which would result from a large 
explosion would greatly increase the 
hazard normally associated with min- 
ing. Also, since metal bearing veins 
are usually only several feet across, 
a great explosion would result in mix- 
ing the ore with a large quantity of 
undesirable debris and so make ad- 
ditional separation necessary. Atomic 
explosives would probably not be use- 
ful in open-pit mining, such as that 
on our Mesabi range, because it would 
be necessary to break up the result- 
ing large masses with ordinary high 
explosive before they could be trans- 
ported. As has already been stated, 
the situation is greatly complicated by 
the presence of radioactivity. 

Some information as to the crater- 
ing and blast effects of underground 
explosions is available for ordinary 
chemical explosives. A statement as 
to the effects produced by a buried 
atomic explosive can be made by ex- 
trapolating the high-explosive data. 
The general characteristics are well 
known: for all depths down to that at 
which the explosive force is just suf- 
ficient to blow a hole through the sur- 
face, an open crater is formed. At 
greater depths the explosion is con- 
tained by the earth and merely gives 
rise to a surface mound of earth and 
a large enclosed cavity, the permanent 
dimensions of which depend almost 
entirely on the strength of the geolog- 
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ical formation in which the explosion 
took place. 

The critical depth for a Nagasaki 
bomb is probably in the neighborhood 
of several hundred feet. As the depth 
of burial increases from zero, the 
cratering action increases, and with 
it the earth shock produced by the 
bomb. In addition, an increasing frac- 
tion of the earth, fused and vapor- 
ized by the heat of the bomb and 
containing the fission products and 
induced radioactivity, is thrown into 
the air. (It settles out at a rate which 
depends, among other things, on the 
moisture content of the blasted re- 
gion.) For a depth of burial in the 
neighborhood of a few hundred feet, 
the crater and earth shock reach a 
maximum and, as mentioned above, 
deeper burial results in an enclosed 
cavity, perhaps initially as much as a 
thousand feet in diameter. The earth 
shock over an area of a few square 
miles surrounding a deeply buried 
atomic bomb might be comparable to 
that from a severe earthquake. 

From the foregoing, we can see that 
though the mass of earth which the 
atomic bomb is capable of moving is 
large in terms of freight carloads, 
it is small compared with a mountain. 
For example, a hill about one quarter 
mile high and a quarter mile across 
could probably be blown apart, but 
one significantly larger would not be 
so destroyed. On this scale, it would 
take a huge number of bombs, perhaps 
hundreds or even thousands, to move 
any appreciable fraction of a moun- 
tain. By the same token, although an 
atomic bomb could be useful in break- 
ing up a few small icebergs, it does 
not look promising as a tool for caus- 
ing any important rearrangements of 
the arctic ice. As for melting the polar 
icecap, if all the energy released by 
one bomb were so employed, it would 
melt much less ice than it could pul- 
verize—i.e., it could melt a sphere ap- 
proximately two hundred feet in diam- 
eter. 

Although it certainly cannot be 
claimed that the foregoing is conclu- 
sive proof that the atomic bomb can- 
not be employed in a useful way for 
constructive engineering applications, 
such uses appear at best to be extreme- 
ly limited in scope, owing to the high 
concentration of energy and the radio- 
activity hazard associated with atemic 
explosions. Of course, if the radio- 
activity is overlooked, more things be- 
come possible, but it is obvious that 
the Russians have chosen to ignore 
known facts and to take all possible 
propaganda advantage of their newly 
acquired weapon. 
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FALSE PARALLEL 





Livingston Hartley 


In the following article, Mr. Hartley, a member of the administra- 
tive staff of the Atlantic Union Committee, examines the argu- 
ments leading to the belief that nations will refrain from using 
atomic weapons in a future conflict for the same reasons which led 
them to reject the use of gas in the last war. Mr. Hartley was 
formerly Editorial Director of the National Committee on Atomic 
Information and editor of “Atomic Information." 


nouncement of an atomic explo- 

sion in‘ Russia, a comforting 
theory has been spreading throughout 
this country. Before that time it was 
generally assumed that atomic bombs 
would be employed in another world 
conflict. Since that time more and more 
people, including some of the columnists, 
have been expressing the view that 
such a conflict would be fought with 
both sides possessing atomic bombs and 
neither side using them as weapons. 
This view is usually based upon a sup- 
posed parallel between atomic bombs 
and gas. 

Such an assumption, if widely ac- 
cepted, can have disastrous conse- 
quences. People who are convinced that 
there is no need to fear atomic bombs 
are likely to become apathetic toward 
efforts to safeguard our country against 
atomic attack, toward civil defense 
measures, toward appropriations for 
the AEC, and even toward pursuit of 
foreign policies directed toward creat- 
ing the conditions of peace. We Ameri- 
cans have acted upon unsound assump- 
tions before—as in the years before 
Pearl Harbor when most of us believed 
that only other countries need fear at- 
tack. To revert to a comparable atti- 
tude toward atomic attack can lead to 
infinitely more destructive and danger- 
ous consequences. 

To consider the validity of this as- 
sumption, it is necessary to examine its 
basis, the supposed parallel between 
atomic bombs and gas. Is there actually 
any real parallel between gas warfare 
in the recent conflict and atomic war- 
fare in a future conflict? Examination 
of this question appears to indicate 
that, except under certain specific cir- 
cumstances, such a parallel does not 
exist. 


F since President Truman’s an- 


The wide dissimilarity between 
atomic bombs and gas as weapons of 
war becomes clear when some of their 
basic differences are outlined. 


BASIC DIFFERENCES BETWEEN 
GAS AND ATOMIC WARFARE 


1. Many military experts believe that 
gas would be less effective per plane 
load than either high explosives or fire 
bombs in strategic bombardment. 
Atomic bombs are many times more ef- 
fective than high explosive bombs or 
fire bombs. 

2. Gas can be used against both 
ground forces and cities. It has been 
used, during the First World War and 
the conquest of Ethiopia, only against 
ground forces. Atomic bombs, on the 
other hand, are a strategic bombard- 
ment weapon primarily suitable for at- 
tacks upon industrial concentrations 
and cities. 

3. Gas, when employed against troops, 
is primarily a defensive weapon. It 
could be used as an offensive weapon 
against cities. Atomic bombs are defi- 
nitely an offensive weapon. 

4. Gas has never been used on a large 
scale, and its effect, if so used, cannot 
be estimated. Atomic bombs have been 
employed, and their effect can be esti- 
mated. 

5. Because gas has never been em- 
ployed on a large scale, no one can say 
how decisive it would prove within the 
target area. We know from actual ex- 
perience that atomic bombs can be de- 
cisive within the target area. 

6. Effective, large-scale employment 
of gas requires air supremacy. It would 
take hundreds of bombers to “saturate” 
a large city or industrial concentration 
with gas. To keep such an area out of 
the war effort with gas would require 
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continuing employment of hundreds of 
bombers. Atomic attack does not re- 
quire air supremacy. One plane can 
drop an atomic bomb on a city or indus- 
trial concentration if it can succeed in 
reaching its objective. This means, in 
practical terms, that neither Russia nor 
the United States could launch a large- 
scale, transoceanic gas attack upon the 
other, whereas both Russia and the 
United States could launch transoceanic 
atomic attacks upon the other. 

7. Gas does not destroy buildings or 
installations. The immobilizing effect 
of gas upon them is temporary unless 
they can be kept continuously “satu- 
rated.” Atomic bombs can destroy build- 
ings and installations. 

8. There appears to be a much 
greater revulsion, among Western peo- 
ples at any rate, toward the use of gas 
than there is toward the employment 
of atomic bombs. This may be due in 
part to the fact that the latter were 
employed in the recent war, whereas 
the former was not, and that explosives 
have been used in warfare for cen- 
turies. It may be due also to the wide- 
spread beliefs that atomic bombs are 
primarily explosive weapons, and that 
being blown up is a “cleaner” death 
than being poisoned or asphyxiated. 


WHY GAS WAS NOT USED 
IN WORLD WAR II 


These fundamental dissimilarities be- 
tween gas and atomic bombs as weapons 
suggest that it is dangerous to draw a 
parallel between gas in the last war 
and atomic weapons in a future conflict. 
This conclusion becomes more evident 
when some of the factors affecting the 
decisions of the belligerents not to use 
gas in the last war are reviewed, keep- 
ing in mind that there is no assurance 
that gas would not be used if another 
great conflict should occur. 

Lieutenant General Walter Bedell 
Smith summarizes in the following 
passage! from his book My Three Years 
in Moscow reasons why the Germans 
did not use gas: “During the last war, 
the Germans, although they had a gas 
that was considerably more effective 
than our own, never used it. We cap- 
tured quantities of it, but the German 
General Staff was well aware that we 
had greater quantities of mustard and 
lewisite and that we had a mighty air 
armada that could deliver twenty or 
thirty times as much gas to targets in 
Germany as the Germans could send 
over to us.” 

Major General Alden H. Waitt, Chief 
of the Chemical Warfare Service, points 
out in an article in the Saturday Eve- 

1 New York Times, December 2, 1949. 


ning Post of March 9, 1946, entitled 
“Why Germany Didn’t Try Gas,” that 
the Germans had made extensive prep- 
arations for gas warfare beginning in 
1938, and concludes that they did not 
use gas for two main reasons. First, 
they were convinced that we could out- 
match them. Second, we gained air 
superiority, which is a deciding factor 
in any gas war. 


Discussion of this question with ex- 
perts in gas warfare indicates some 
reasons why the Germans did not em- 
ploy gas at various stages of the war. 
During the conquest of France, Bel- 
gium, and the Netherlands, use of gas 
would have slowed their advance. Dur- 
ing the Battle of Britain they believed 
for a long time that they could win it 
with high explosive bombs. By the 
time it became clear to them that the 
“Blitz” was not going to succeed, the 
British were beginning to move toward 
a balance in the air which would have 
exposed German cities also to gas at- 
tack. As far as civilian defense against 
gas warfare was concerned, the Ger- 
mans had made nothing like as effective 
preparations as had the British. 


There were also political considera- 
tions of the first importance. No one 
could foresee in advance the reaction of 
the American people to a large-scale 
gas attack on London. It might have 
resulted in the entry of the United 
States into the war, a development the 
Germans hoped to prevent during the 
period when they held marked air 
superiority. 

After the “Blitz” failed, the Allies 
had moved a long way toward parity in 
the air, so that Germany had less and 
less reason to use gas offensively and 
more and more reason to fear it. An 
exceptional opportunity for the defen- 
sive employment of gas occurred with 
the Allied landings in Normandy in 
June 1944, General Waitt states, in his 
article, his opinion that effective use of 
gas at that time might have delayed 
our invasion six months and made land- 
ings at other points necessary. But at 
this late date the Allies possessed over- 
whelming air superiority which would 
have permitted far more devastating 
attacks on Germany. 

In the East the Germans were in a 
position to launch large-scale gas at- 
tacks upon Russian cities and produc- 
tion centers. It must be remembered, 
however, that such attacks would have 
resulted in gas attacks on Germany 
from the West. President Roosevelt 
made this clear when he stated in the 
spring of 1943, at a time the British 
feared a gas attack, that “Any use of 
gas by any Axis power .. . will immedi- 


ately be followed by the fullest possible 
retaliation upon munition centers, sea- 
ports, and other military installations 
throughout the whole extent of the ter- 
ritory of such Axis country.” 

The fact that the Allies possessed 
both air and gas superiority in the 
later stages of the war raises the ques- 
tion why they did not resort to gas 
warfare. One reason was the deep re- 
pugnance of the American and British 
peoples toward use of gas against civil- 
ian populations except in retaliation 
for enemy attacks. 

There were also other reasons. Despite 
the high efficiency of British civil de- 
fense, the British Isles were particular- 
ly vulnerable to gas attack. After Brit- 
ain became the base for the invasion of 
the Continent, general employment of 
gas might have seriously delayed prep- 
arations for the invasion. Once the in- 
vasion was actually launched, use of 
gas would have impeded our advance. 


WOULD FEAR OF RETALIATION 
DISSUADE RUSSIA FROM USE 
OF ATOMIC WEAPONS? 


Consideration of the main reason why 
Germany did not use gas, the fear of 
greater retaliation, suggests that this 
same motive might preclude Russian 
employment of atomic bombs in the 
event of war. This would seem likely 
under certain specific conditions. Un- 
der such conditions, but under them 
only, a partial parallel between gas in 
the last war and atomic weapons in the 
future may exist. 

If such a war occurred at a time when 
Russia possessed relatively few atomic 
bombs, too few to influence seriously 
the outcome of the conflict, these bombs 
might produce most effective results if 
held in reserve. They might then serve 
to divide the American people on war 
policy and, to some extent, to discour- 
age atomic warfare on the part of the 
United States. They might also, by 
their ever-present threat, serve to un- 
dermine morale in Western European 
cities. 

These conditions would not apply, 
however, if the Russian leaders had at 
their disposal a supply of atomic bombs 
adequate, in their opinion, to influence 
decisively the outcome of the conflict. 
In this case, it would be folly to count 
on their refraining from atomic war- 
fare, regardless of the greater retalia- 
tion which Russian centers might suf- 
fer. Three factors which would be like- 
ly to weigh heavily in their estimate of 
the situation must not be overlooked. 
First, atomic bombs would be particu- 


(Continued on page 192) 
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NEW WEAPONS: 





REPORT OF THE SECRETARY OF DEFENSE 


The views of the Department of Defense on the military uses of 
atomic energy and on biological warfare are given in the latest 
semiannual report of the Secretary of Defense. In accordance 
with the Bulletin's policy of presenting the texts of official pro- 
nouncements on these subjects, we publish the relevant portions of 
the report. The introductory section has been slightly condensed. 
The remainder is printed verbatim. 


UR purpose is to safeguard our 
O national security and to see 

to it that our country shall 
have more effective military weapons 
than any potential aggressor. Our ef- 
fort is directed to the hope that, by 
deterring him from aggression, our 
weapons may never have to be used, 
but failing that, our weapons will 
hasten his defeat. 

With new developments in science, 
improved weapons or new weapons 
come into being. We cannot tell the 
public everything about weapons be- 
cause this would tell our potential 
enemies what they very much want to 
know. We think the public understands 
this view and will support it. 

It is important to remember that 
once a decision has been reached that 
attack is necessary or desirable, stra- 
tegically or tactically, the only mili- 
tary factors which have operated in 
modern times to limit an aggressor 
in the employment of any weapon 
which technical ingenuity has produced 
have been the fear of retaliation and 
the ranges and effectiveness of the 
weapon. 

Until such time as man can devise 
a system which will eliminate war 
altogether, or until genuinely effective 
international control has been estab- 
lished over specific weapons, we must 
proceed with the vigorous development 
of new weapons in any area in which 
scientific or technological progress 
suggests the practicability. By the 
same token, we must accept the fact 


Semiannual Report of the Secretary of Defense. 
Washington, D.C.: United States Government 


Printing Office, 1950. Price 60 cents. 
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that these new weapons are being de- 
veloped by other countries which may 
be unfriendly to us. Having accepted 
that fact, we adjust our thinking to 
these weapons that we might better 
withstand them. 

This means that the public must be 
told those facts which will enable them 
to consider questions of public policy 
concerning these developments with 
knowledge instead of with unreasoning 
fear. It is fear of the unknown which 
destroys reason; if the essential at- 
tributes of the thing feared are known 
to the public, then the public will 
be able to meet the problems involved 
with wisdom and decision. This re- 
port, accordingly, sets out in some 
detail factual information about cer- 
tain areas of new weapon development. 

What has been withheld, and will 
be withheld in the future, is only that 
information which might jeopardize 
the national security by disclosing 
critical secrets of military application 
or potentiality to other powers, with- 
out supplying a comparable benefit to 
our own people in the form of usable 
general, commercial, or scientific in- 
formation. 


ATOMIC ENERGY 


One field of science in which the 
advance of knowledge has been extreme- 
ly rapid is atomic energy. Moving 
ahead under the impetus of the tremen- 
dous start made by the Manhattan Engi- 
neer District, atomic weapons are no 
longer a small number of bombs of 
a single type and size to be used only 
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strategically on a carefully selected 
target. A variety of weapons is under 
development which may in the near 
future have military significance, both 
tactical and strategic. With the ad- 
vance of atomic energy knowledge it 
is entirely possible that still more 
destructive weapons of war will evolve. 
Atomic weapons have such a significant 
military potential that the Depart- 
ment of Defense has embarked upon 
an extensive program for the educa- 
tion of its personnel in the capabil- 
ities of atomic weapons and the pro- 
cedures to be followed in the event 
of an atomic attack. 

Man’s current concern with atomic 
weapons stems primarily from his fear 
of their possible effects. Wider pub- 
lic knowledge of those effects, and of 
the methods of minimizing them, will 
enable the public to treat the problem 
of possible attack with skill and fore- 
sight, and to control fear with reason 
instead of exaggerating it into hys- 
teria. This type of information is 
helpful to the public without signifi- 
cantly assisting a potential enemy. 

The military concern with atomic 
energy is primarily—and at this stage 
of development almost exclusively— 
with its military significance. The 
civilian concern is far broader, in- 
volving questions of policy on which 
the military services may offer infor- 
mation and guidance, but on which 
the Congress has quite wisely placed 
the power of decision in agencies other 
than the military establishment. 

Many facts are known about atomic 
weapons and are being summarized in 
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the Weapons Effects Handbook, a pub- 
lication being sponsored jointly by the 
Department of Defense and the Atom- 
ic Energy Commission. However, an 
exact evaluation of what the destruc- 
tive effect of an atomic or any other 
new weapon will be cannot be made 
without using the weapon under con- 
ditions for which it is designed. 


RADIOLOGICAL WARFARE 


The possibility of radiological war- 
fare is another outgrowth of atomic 
energy applications for national de- 
fense. The objective of this form of 
warfare would be to make a given 
area untenable through the presence 
of radioactive particles, called RW 
agents. 

Public attention was focused upon 
the possibility of physical injury due 
to radiation as a result of the Hiro- 
shima and Nagasaki bombings. The 
existence of radioactive materials, and 
the possibility of producing them ar- 
tificially, have been known for some 
time. However, it was only with the 
development of the nuclear reactor, 
since 1942, that it became possible to 
obtain these agents in sufficient quan- 
tities to undertake studies of their 
possible military applications. It must 
be remembered that every atomic pile 
of suitable size, irrespective of its 
design or purpose, is a potential source 
of significant quantities of RW agents, 
and RW weapons could become avail- 
able to another country whether or 
not they produced an atomic bomb. 

The availability of militarily sig- 
nificant quantities of RW agents would 
not in itself guarantee that this form 
of warfare was feasible or desirable. 
However, as with other possible new 
weapons, its use must be investigated 
and defensive measures devised. 

An understanding of certain tech- 
nical aspects of the subject is essen- 
tial to an evaluation of RW. Since 
radioactivity cannot be detected with 
the unaided human senses, instruments 
are required to detect the presence 
of RW agents. This characteristic, 
of course, is of primary importance 
in defense against RW. In consider- 
ing the effects of radioactivity, an un- 
known factor is the effect of various 
amounts received in various incre- 
ments by an average man. An individ- 
ual receives a small amount of radia- 
tion every day during his life without 
any apparent effect on his health or 
life expectancy. In fact, he may, in 
a single exposure, receive more than 
1,000 times this amount with no sub- 
sequent ill effect whatever. Estimates 


indicate that it would be extremely 
difficult to make any considerable area 
impassable by the use of radioactive 
materials. Orderly evacuation from 
contaminated areas should be possible. 

Each radioactive material loses ac- 
tivity or ‘decays’ with age at a known 
rate given in terms of its half-life. 
That is, half of its ability to radiate 
is lost within each half-life period. 
Thus, it would appear that once an 
area is contaminated in the radio- 
logical sense, there would always be 
a certain amount of radioactivity re- 
maining. However, the fact that some 
residual radioactivity exists in a con- 
taminated area does not necessarily 
mean that the area is uninhabitable. 
There is some radiation everywhere, 
generally referred to as ‘background 
radiation level’ of the particular lo- 
cality. During a lifetime an individ- 
ual receives a considerable dosage 
from background radiation alone. The 
habitability of an area depends on 
the intensity of the residual radiation. 
Thus, it is apparent that decay and 
half-lives are extremely important fac- 
tors in RW because of their effect 
on stockpiling and persistency. 

The effects of radiation at intensi- 
ties which might be practicable of 
attainment over any. considerable area 
usually do not appear immediately. 
This fact would militate against its 
use for tactical purposes. There are, 
in general, four types of ionizing 
radiations—neutrons, alpha particles, 
beta particles, and gamma radiation. 
Of the types of known radiations from 
materials which are possible RW 
agents, it is generally considered that 
those emitting gamma rays would have 
the greatest effect. This is because 
much more efficient use of neutrons 
can be made in fission reactions such 
as in an atomic bomb; similarly, alpha 
and beta particles are stopped by 
thin coatings of any material and to 
be efficiently used must be ingested 
or inhaled. 


The probability of engaging in RW 
will, of course, depend on both its 
operational feasibility and its desir- 
ability from the point of view of the 
user. There are many obstacles which 
might combine to prevent the use of 
RW, or, if used, to reduce its effec- 
tivenéss to something even less, per- 
haps, than other forms of warfare. 

Due to its unique nature, RW sug- 
gests several inherent advantages and 
disadvantages. Theoretically, it could 
be advantageous from the points of 
view that— 


a) It may have the capability, if 
used in large enough quantities, of 


denying the continued occupation (al- 
though not temporary access to nor 
transit) of the target area for a 
selected period of time without destroy- 
ing the facilities in that area. This 
would be useful in denying enemy 
use of friendly areas which might 
have to be evacuated, or in forcing the 
enemy to evacuate his own facilities 
without destroying them. 

b) It has a characteristic of com- 
pactness, which increases the flexibil- 
ity and reduces the cost of delivery. 

c) At present, it is a “mystery 
weapon,” and proper use of psycholog- 
ical propaganda might have great ef- 
fect on poorly informed people. For 
this reason it is vitally important that 
the people of the United States be 
properly informed concerning the de- 
fensive aspects of RW, so that mis- 
information cannot cause panic. 

In general, the disadvantages would 
appear to be— 

a) The continual radioactive decay 
of RW agents in storage, which re- 
quires continued discard of old agents 
and replenishment of the stockpile. 

b) If RW materials are produced 
as a result of irradiation of special 
materials in a reactor, the use of RW 
must compete with production of other 
atomic weapons. If the radioactive 
products resulting from fission are 
to be used, to avoid competition with 
other atomic applications, there are 
other extremely difficult and costly 
problems to be faced, not the least 
of which is the separation of desired 
agents from the complex. 

c) The fact that these RW agents 
are constantly emitting dangerous ra- 
diations makes it imperative that 
shielding be provided to prohibit ex- 
posure of the preparing and delivering 
personnel to the injurious radioactiv- 
ity. 

d) The limitation on the use of 
RW in tactical situations, because of 
the delay in appearance of casualties, 
has been previously discussed. 

e) From practical standpoints the 
problem of delivery and proper dis- 
semination is probably the most dif- 
ficult problem to overcome. If the 
atomic bombs which were used over 
Japan could be considered as a use of 
RW agents, it would be found that 
their efficiency in casualty production 
from the point of view of radiation 
injuries was a small percentage of 
the total damage produced. Only 5 
to 15 per cent of the casualties pro- 
duced by these bombs resulted from 
radiation injury. However, as the 
height of burst is lowered, the destruc- 
tive effect from blast and heat as 
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well as the effect of prompt radiation 
are decreased, but there is more resi- 
dual radiation caused by the deposi- 
tion of the radioactive fission products 
and radiation induced in other mate- 
rials. On the other extreme, the under- 
water burst at Bikini has been highly 
publicized and in some cases overrated. 
There is no doubt that contamination by 
the spray and mist from an underwater 
burst presents a most serious hazard to 
areas adjacent to large bodies of water. 
However, whether underwater detona- 
tion to produce radioactive contamina- 
tion, such as RW is to provide, would be 
the most efficient use of atomic bombs, 
is questionable. It is true that residual 
radioactivity after such a bombing 
would be greatly increased, particu- 
larly in the area in the immediate 
vicinity of the burst. Radioactivity 
would be very high immediately fol- 
lowing the explosion, falling off rapid- 
ly with time thereafter. On the other 
hand, other casualty-producing fac- 
tors, such as heat, blast, and prompt 
radiations, would be greatly decreased. 
The casualties would probably be far 
less than from an air burst, particu- 
larly if personnel outside the area of 
total destruction would seek cover 
during the period immediately fol- 
lowing the burst. Facilities within 
the undamaged area could be used 
with proper safeguards for short pe- 
riods of time, within a matter of 
hours. Protective clothing and masks, 
similar to those developed for defense 
against chemical warfare, would be 
required by personnel working in the 
area because of the presence of alpha 
and beta particle emitters. 


It might be well, at this point, to 
explain a matter which has frequent- 
ly been misunderstood. This is the de- 
liberate sinking of the Bikini target 
ships after the tests. The sinkings 
have been interpreted by some to in- 
dicate that they constituted a grave 
radiological hazard and could not be 
decontaminated. These ships were, of 
course, obsolete before being used for 
the test. Thus the questions reduce 
to “why were they sunk instead of 
being scrapped?” Because of the un- 
known factor of permissible safe dos- 
age at that time, the Navy followed 
the only reasonable course in adhering 
to a safety policy known to be con- 
servative. Some of the ships were suc- 
cessfully decontaminated, but at great 
cost because of the rudimentary meth- 
ods available at the time and because 
of the conservative safety require- 
ments. It was decided that in many 
cases the cost of repairs, decontamina- 
tion, and towing would exceed the 
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scrap value. In addition, minute re- 
sidual radioactivity, insignificant from 
the health viewpoint, could be a source 
of trouble in the ultimate use of the 
scrap in connection with electronic 
or photographic equipment, for ex- 
ample. Since that time, when large- 
scale decontamination of material was 
first attempted, the Department of De- 
fense has been carrying on a vigor- 
ous program to improve methods which 
can provide decontamination. 

It would appear extremely difficult 
to concentrate an attack by RW agents 
over any considerable area to such an 
extent as to cause serious injury from 
a short exposure. It is possible that 
more casualties would result from con- 
tinual radiation. However, these areas 
would probably be evacuated. The 
evacuation areas would be determined 
by monitoring groups using instru- 
ments developed to indicate the pres- 
ence of radioactivity. In this respect 
the Department of Defense is attempt- 
ing to develop simple, rugged, re- 
liable instruments for detecting ra- 
diation which are capable of being 
mass-produced for use in the field. 
Prior to evacuation, protection can be 
gained by seeking shelter inside the 
most heavily constructed buildings and 
closing doors and windows to prevent 
entrance of the radioactive materials. 


BIOLOGICAL WARFARE 


Last March the Secretary of Defense 
issued a statement! designed to in- 
form the public and to correct wide- 
spread misunderstanding in the field 
of biological warfare potentialities. It 
is necessary that the American people 
understand the nature and scope of 
BW so as to appreciate the actual 
dangers which might arise from the 
use of BW and to participate effec- 
tively in defense measures against 
it as well as to dismiss exaggerated 
notions and fear of the threat of BW. 

A program of research and develop- 
ment in BW is being continued. The 
Chemical Corps of the Department of 
the Army, in conjunction with the 
Army Surgeon General for certain de- 
fensive medical aspects, has primary 
responsibility. Most of the work is 
conducted in the Chemical Corps BW 
laboratories. The Navy Department 
and the Department of the Air Force 
work in close collaboration with the 
Department of the Army in this field. 
Coordination is maintained with the 
Public Health Service, Department of 
Agriculture, civilian scientists, univer- 
sities, private research institutions, 


1 Published in the Bulletin V, (April 1949), 
04-05. 


and industry. 

A complete study and report upon 
the capabilities of BW and a compara- 
tive evaluation of chemical, biological, 
and radiological warfare have been 
made by the Research and Develop- 
ment Board and forwarded to the Joint 
Chiefs of Staff. These include detailed 
studies of a number of disease agents 
infectious for man, domestic animals, 
and crop plants; methods of dissemina- 
tion, especially from aircraft; meth- 
ods of detection and identification of 
disease agents; and protection of per- 
sonnel and treatment of casualties. 
These studies provide a broad factual 
basis for a realistic appraisal of the 
potentialities of biological weapons and 
of the future hazards of our national 
security posed by such weapons in 
enemy hands. The Research and De- 
velopment Board has based its ap- 
praisal of the technical aspects of 
BW primarily upon reports of special 
panels and consultants. 

Obviously, it would be unwise from 
a security viewpoint to publish these 
studies, since release of such technical 
information, particularly concerning 
specific agents and means of dissemina- 
tion, might assist potential enemies 
of the United States in advancing their 
own BW programs. 

Although the potentialities are very 
great, BW at its present stage of de- 
velopment should not be considered a 
means of mass destruction compa- 
rable to atomic warfare. Because most 
BW agents consist of living matter, 
they are very susceptible to destruc- 
tion by heat and other environmental 
factors. Special means for handling 
and distributing these agents must 
therefore be developed since conven- 
tional methods are not suitable. Cur- 
rent research indicates that many of 
these limiting factors can be overcome. 


The efficiency of BW antipersonnel 
agents and munitions in relation to 
the full theoretical potentialities and 
in comparison with other means of 
warfare cannot be known short of ac- 
tual use, but when all factors are 
considered, including the psycholog- 
ical, it must be assumed that attacks 
with BW agents could be very effec- 
tive. 


BW weapons are uniquely suited 
for use in sabotage. Minute amounts 
of active materials are sufficient to 
produce considerable damage. The ef- 
fects of sabotage may be delayed, often 
for days, since diseases do not mani- 
fest themselves immediately. Thus BW 
weapons are inconspicuous in use, and 
it may be very difficult to establish 
with certainty that sabotage has oc- 

















v 
a 
a 
E 


nm cxiime 26 ok 2 on oa ee 


on 


al, 
en 


int 
led 
nts 
ils, 
na- 
th- 


er- 
ies. 
ual 
the 
and 
nal 

in 
De- 
ap- 

of 
cial 


rom 
hese 
‘ical 
ning 
ina- 
mies 
heir 


very 
 de- 
ed a 
mpa- 
most 
tter, 
truc- 
ental 
dling 
must 
iven- 
Cur- 
iy of 
come. 
onnel 
nm to 
and 
is of 
yf ac- 
; are 
10log- 
stacks 
effec- 


suited 
iounts 
nt to 
he ef- 
often 
mani- 
is BW 
e, and 
cablish 
aS oc- 























curred. Death or disease caused by 
sabotage with BW agents could ap- 
pear to be from natural causes. 

Decontamination against BW agents 
presents problems some of which have 
not been solved and much remains to 
be learned about the degree of hazard 
from an area contaminated by various 
BW agents. Agents which could be 
carried around in dust for long pe- 
riods would almest certainly consti- 
tute a continued hazard. Most of the 
BW agents disappear within days or 
weeks without special decontamina- 
tion procedures. Good sanitation and 
special emphasis upon public-health 
precautions could undoubtedly reduce 
the hazard. 

The best protection would be pro- 
vided by alert and strong public health 
and agricultural services. Protection 
against antipersonnel and antianimal 
BW agents will consist of (a) biolog- 
ical measures (vaccines, drugs, etc.), 
(b) physical measures (masks, cloth- 
ing, shelters, decontaminants, etc.), 
and (c) organizational measures (san- 
itary, public health, etc.). Protection 
against the effects of anticrop agents 
will consist of intensification in the 
breeding of resistant plant varieties, 
plant quarantine and inspection, and 
the usual agricultural disease-control 
measures. 

The United States is prepared to 
deal with biological weapons. Although 
the surprise and sabotage value of 
BW weapons is appreciated, defense 
measures now in effect or in prepara- 
tion should prevent disastrous damage. 
The military are cooperating with 
other agencies of the Government in 
the preparation of such defensive 
measures. Because BW is in reality 
ordinary diseases transmitted by man’s 
efforts, defense against it is mainly 
carried out by health departments and 
health workers plus police aid in the 
prevention of sabotage. Insofar as it 
concerns health organizations, profes- 
sional training of health workers, re- 
sources for sanitation, hygiene, and 
therapy of diseases, the United States 
is probably better prepared than any 
other nation. In addition, the ex- 
cellent radio and other forms of pub- 
lice communications and education would 
undoubtedly help to control rapidly 
such a threat to the public welfare. 
It is expected that a further infor- 
mation program will include (a) pro- 
vision for appropriate participation 
by private organizations which have 
experience in dealing with diseases 
and disaster control, (b) provision 
for community participation in defense 
measures, and (c) provision for pro- 
tection to the individual citizen. 


URANIUM EXPLORATION IN THE U. S. 


N A recent speech,! Phillip L. Mer- 
j ritt of the United States Atomic 
Energy Commission discusses at some 
length results of the intensive uranium 
exploration campaign which has been 
waged for the past few years. Such 
authoritative information is particu- 
larly welcome at this time in view 
of the numerous uranium strikes late- 
ly reported in very sketchy detail. 


The distribution of uranium in the 
United States appears to be more 
widespread than had originally been 
anticipated. The results of the ex- 
ploration program have been to focus 
attention on a number of areas wide- 
ly separated geographically and ex- 
hibiting a great variety of geological 
formations. These areas, which are 
discussed below, would appear at this 
time to be the most promising future 
sources of uranium in the United 
States. 


Colorado Plateau. — The Colorado 
Plateau consists of 130,000 square 
miles of eastern Utah, northwestern 
New Mexico, northeastern Arizona, 
and that portion of Colorado west of 
the Rocky Mountains. This entire area 
is covered by thick layers of rocks 
which deposited from the shallow seas 
which once covered this region. Ura- 
nium appears in low concentration in 
these sandstones as complex copper- 
uranium and vanadium-uranium min- 
erals. The distribution of ore-bodies is 
very irregular, posing unusual prob- 
lems in exploration. Since 1947, 
nearly 500,000 feet of drilling has 
been accomplished, and approximately 
300,000 feet of drilling is called for 
in the current program. The result 
of this activity has been to locate 
many deposits in addition to those 
which have served as the principal 
domestic source of uranium for many 
years. 


Colorado Front Range. — This high- 
ly mineralized region extends from 
southwest of Idaho Springs to James- 
town, Colorado, and has for a hundred 
years produced ores of gold, silver, 
lead, tungsten, and zinc. Small occur- 
rences of pitchblende were reported 
from this region many years ago. It 
now appears that pitchblende occur- 

1 Delivered before the Canadian Institute of 


Mining and Metallurgy, Toronto, Ontario, April 
18, 1950. 


rences in this region are more exten- 
sive than originally anticipated, and 
the entire region is being subjected to 
further study. 

Coeur d’Alene District, Idaho. — 
Pitchblende has been found in the Sun- 
shine Mine in the Coeur d’Alene Dis- 
trict. A comprehensive program of 
drilling and underground development 
is in progress to determine the com- 
mercial possibilities of the occurrence. 

Upper Peninsula, Michigan. — The 
discovery of pitchblende in a gorge 
of the Huron River in Michigan’s Up- 
per Peninsula has created consider- 
able interest since it shows that the 
uranium deposits found on the east 
shore of Lake Superior, in Canada, 
may extend into the United States. 
Indications are that concentrations of 
uranium minerals exist in this area. 

Marysvale, Utah. — A group of ura- 
nium deposits which are assuming 
considerable significance were discov- 
ered early in 1949 in the vicinity of 
Marysvale, Utah. The principal ura- 
nium minerals in this region are autu- 
nite, a calcium uranyl phosphate, and 
pitchblende. The occurrence of pitch- 
blende encourages the belief that min- 
eral pitchblende ore will be found at 
considerable depths. 

Low-Grade Deposits.—It has long 
been known that certain shales contain 
0.01-0.02 per cent uranium. These very 
low-grade deposits represent huge re- 
serves but in a form which makes the 
problem of extraction most formidable. 
The highest-grade shale deposits ap- 
pear to be in Tennessee and Kentucky. 
Similarly, very small concentrations 
of uranium are to be found in the very 
extensive phosphate ores of Florida, 
Wyoming, Montana, and Idaho, but 
these too would appear to be available 
only if the uranium can be obtained 
as a by-product of some other indus- 
trial operation. 

Of considerable interest is the dis- 
covery that pitchblende deposits do 
exist in the United States. It would 
appear reasonable that as more inten- 
sive exploration is carried out, addi- 
tional deposits of economically impor- 
tant ore will be found. This would 
appear to apply particularly to the 
Colorado Front Range, the Coeur 
d’Alene region, and to the Upper Penin- 
sula of Michigan. 


—J. J. KATz 
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The following letter from a 


SCIENCE IN THE SOVIET UNION 


Russian professor was received by 


the "Manchester Guardian" and is reprinted here, together with 
a British scientist's comments, by kind permission of the editor. 


Professor Eric Ashby is one 


of the few Western botanists who 


has first-hand acquaintance with the Russian work on genetics. 





A Soviet Professor’s Letter 


Moscow 
March 4, 1950 
Sir, 

There has recently appeared in the 
English press a great number of ar- 
ticles about Soviet genetics in con- 
nection with the publication of Julian 
Huxley’s book, Soviet Genetics and 
World Science. This has induced me 
to ask you, Mr. Editor, to publish 
my letter in your newspaper. 

In his book, and earlier in an arti- 
cle published in Nature No. 4155-6 
(the book being an expanded variant 
of the article), as well as in an ar- 
ticle published in the November 11, 
1949, issue of the Spectator, Julian 
Huxley has tried his utmost to be- 
little and discredit the achievements 
of Soviet agrobiological science. What 
does Julian Huxley preach in his ar- 
ticles and book? To what is he op- 
posed? The main issue of the contro- 
versy, as Huxley puts it, is that in the 
USSR the “universality and the supra- 
national character of science” has been 
repudiated, that science has been di- 
vided into “Soviet and _ bourgeois,” 
whereas, according to Huxley, it is 
“indivisible and independent.” Strictly 
speaking, Huxley’s entire “philosophy,” 
his entire “credo,” is summed up in 
these few words. 

Science has always had in the past, 
and bears to this day, a purely class 
character in all countries. There is 
no need to go far for examples. As 
is known, men of science (according to 
Huxley—supra-national people) dis- 
covered atomic energy. Instead of mak- 
ing it serve mankind, what the So- 
viet Union is fighting for in the United 
Nations Organization, the imperialist 
masters of America are keeping it 
an absolute secret and are doing their 
utmost to make this discovery their 
exclusive property. Why do they do 
it? They have only one aim—to serve 
the interests of their own class, in 
other words, to instigate a new world 
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war against the Soviet Union. And 
I am not aware of Professor Huxley 
having written any articles exposing 
this shameful and inhuman policy of 
American statesmen, articles expos- 
ing their atomic diplomacy. 

And yet I know, and Huxley knows 
it, too, that some men of science have 
raised their voices in protest against 
atomic diplomacy. One may cite, for 
example, Professor Blackett’s book 
The Military and Political Consequen- 
ces of Atomic Energy, or the utter- 
ances of another one of your country- 
men, Professor Bernal. 

Professor Huxley is not a geneticist 
by profession and yet he has been 
taking a particular interest in Michu- 
rin genetics. Of course, it is certainly 
never too late to learn, but the trouble 
is that Huxley has decided to teach 
others instead of learning himself. 

He declares: “Lysenko bases his 
claims largely on ideological considera- 
tions which have no scientific force, 
but otherwise mainly on the alleged 
inheritance of the effects of vernaliza- 
tion treatment in cereals, and on the 
alleged hybridization of the ‘heredi- 
ties’ by means of grafting. Neither of 
these results has yet been proved ca- 
pable of confirmation by scientists else- 
where .. .” (Spectator, November 11, 
1949). 

Huxley’s remarks may carry weight 
with the uninformed reader. But Hux- 
ley hid the most important point from 
his reader. It is just this point that 
L. Sax (Cambridge University) speaks 
about on the pages of the English 
journal Nature (Vol. 164, No. 4180, 
1949). He wrote there that although 
much has been written about the ex- 
periments and scientific conclusions of 
Lysenko and his collaborators, never- 
theless there have been almost no 
attempts to confirm critically the Rus- 
sian data. Thus, although experiments 
on vegetative hybridization have, to 
a considerable extent, served as the 


basis for some of the theories put 
forward by Lysenko, yet in England 
nothing has been published so far 
about any one of these investigations 
having been repeated. 

If there were no experiments of 
this kind in England, then perhaps 
there were some in America? An an- 
swer to this question may be found in 
the Spectator of November 18, 1949. 
In a letter by Ronald Frankenberg 
(Caius College, Cambridge) we read 
the following noteworthy words: “Dr. 
Huxley says that ‘vernalization’ and 
‘hybridization’ [meaning vegetative hy- 
bridization] have not yet proved cap- 
able of confirmation outside Russia; 
could he say where the experiment 
had been tried? Professor Spitzer, of 
Oregon State University, was dis- 
missed from his post for suggesting 
that Lysenko’s work be read.” 

What has Professor Huxley to say 
now about the “supra-national” char- 
acter of science? , 

The Morganist, Dobzhansky, who 
works in America, considers that biol- 
ogists should not even undertake ex- 
periments to confirm the propositions 
of Michurin genetics. This “sage” 
writes that some persons will very 
likely express surprise why geneticists 
do not immediately try to repeat these 
experiments. The answer, he claims, 
is very simple. According to him, the 
advancement of science would be se- 
riously impeded if all scientists in- 
terrupted their work every time any 
one published some unfounded claims 
(Journal of Heredity, 1946, Vol. 37, 
No. 1). 

From this statement it can be easily 
seen that Dobzhansky and his like 
never had anything in common with 
science. They are even afraid of the 
very thought of setting up Michurin 
experiments, because they know that 
such experiments will undermine the 
highly scholastic basis of the divorced- 
from-life, sterile Morganist genetics. 
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A few words about one more, so to 
say, minor question. In the Spectator 
Huxley writes that “. . . after Glu- 
shchenko’s lecture (I gave a lecture 
on the “Basic principles of Michurin 
genetics” in London, October, 1949) 
Western biologists can rest more as- 
sured than ever that most of the 
Michurin theory is, scientifically speak- 
ing, nonsense, while the remainder has 
been rendered either out of date or 
irrelevant by recent advances in neo- 
Mendelism and other aspects of West- 
ern genetics.” 

What an “annihilating” characteris- 
tic Huxley gives the Michurin theory! 
But then how does Professor Huxley 
explain the enormous interest that 
English scientists, intellectuals, and 
students take in the Michurin theory? 
He certainly cannot deny it, because 
he himself was witness to and read in 
the English papers and journals about 
the reception given to the lectures on 
the principles and on some results of 
the work of materialist biologists— 
the Michurinites. 


How does Professor Huxley explain 
the fact that after my lecture in 
London I immediately received an in- 
vitation from a group of professors 
to lecture in Birmingham? 

How does he explain the fact that 
after delivering a lecture in Cam- 
bridge University on the “Vegetative 
Hybridization in Plants” I was imme- 
diately asked to repeat the lecture be- 
cause hundreds of people who desired 
to hear it could not get into the audi- 
torium for lack of space? Is it not 
to be explained by the fact that the 
official “supra-national” English sci- 
ence hides the truth about the achieve- 
ments of Michurin science not only 
from the broad masses of people, but 
from scientific circles as well? 


One of the research workers of 
Cambridge University after my lecture 
wrote to me: “No doubt Richens has 
already thanked you for the wonderful 
lecture you gave here last Friday, 
but I should like to add my thanks: 
partly because I enjoyed it so much 
and learnt so much from it... but 
more because of the tremendous effect 
it has had in shattering complacency 
in these parts.” 

How does Professor Huxley explain 
the fact that just recently a letter 
addressed to the USSR Academy of 
Sciences has arrived from Glasgow; in 
it a person unknown to me writes that 
he is an old friend of the Soviet Union 
and after having read Lysenko’s book 
on “The Situation in Biological Sci- 
ence” and Michurin’s selected works 
his interest in the work of the Academy 


has become very great. The author 
of the letter, a miner, proceeds to tell 
about his life and about his desire 
to grow Michurin varieties of plants. 

We have received letters of similar 
spirit from Professor Espinasse, Mr. 
Mallory, and many others. 

Professor Huxley is trying to rouse 
the public opinion against materialist 
biology and to defend the decrepit 
Mendelism-Morganism. Nothing will 
come of it, Professor Huxley! Nothing 
will come of it because the achievements 
of Michurin science are known to the 
whole world. The men of science as 
well as other people of my country 
apply to advantage the principles of 


Michurin genetics in their practical 
work. Many scientists abroad have 
become personally convinced of the 
sterility of the Mendel-Morgan dogmas 
and want to know about the Michurin 
teaching. That is our strong point, 
and therein lies your impotence, Mr. 
Huxley. Herein I see the reason for 
your futile public activity in a field 
which has nothing to do with science 
and by means that are unquestion- 
ably not scientific. 


Yours sincerely, 
I. E. GLUSHCHENKO 
Academy of Sciences of the USSR. 


A British Scientist’s Reply 


MANCHESTER, ENGLAND 
Sir, 


How encouraging it is to see a let- 
ter from a Soviet scientist in the 
Manchester Guardian, even if it is 
an attack on Dr. Julian Huxley! Is 
it the first trickle of an intellectual 
stream between the Soviet Union and 
Britain? One hopes so, for in no other 
way will the misunderstandings, to 
which Professor Glushchenko refers 
with such spirit, be dispelled. If only 
one were sure that Dr. Huxley could 
reply with equal spirit in the columns 
of Pravda, and could even lecture on 
Mendelism to audiences in Moscow, as 
Professor Glushchenko did on Michu- 
rinism to audiences in London! But one 
cannot be sure that Dr. Huxley would 
be permitted to do this, and this very 
uncertainty is the reply to all Pro- 
fessor Glushchenko’s rhetorical ques- 
tions. 


Five years ago, at the celebrations 
of the two hundred and twentieth 
anniversary of the Academy of Sci- 
ences, I spent a pleasant three hours 
with Professor Glushchenko in his lab- 
oratory in Moscow, and I saw the ex- 
periments to which he refers in his 
letter. I asked whether I could return 
to see his plants at the fruiting stage 
(when the effects of hybridization 
would be visible). He told me regret- 
fully that it would be “very difficult” 
and I should have to apply through 
the Society for Cultural Relations 
(VOKS). I did so four times and re- 
ceived no reply. I doubt whether any 


British biologist has been there since. 
So Professor Glushchenko will readily 
understand why he cannot convince us 
as to the merits of his experiments, 
and he will, I am sure, see how all 
this wretched misunderstanding be- 
tween Soviet and Western geneticists 
has arisen. It has arisen simply be- 
cause the Soviet Government does not 
permit its scholars to mix freely with 
scholars from the Western world. 


If I may speak to Professor Glush- 
chenko through your columns (there is 
no other way to reach him) I should 
like to ask him to arrange one sim- 
ple experiment. It is this: Allow So- 
viet geneticists of all sorts (includ- 
ing Mendelians) freely to visit Eng- 
land and to work in our laboratories, 
and allow any of us (not solely dele- 
gates invited by yourselves) freely to 
visit the Soviet Union, to stay in 
your homes and to work in your lab- 
oratories. Allow this for an experi- 
mental period of three years. I can 
predict the result: Michurinian and 
Mendelian genetics would find their 
natural level, and the East and West 
would begin to understand each other. 
The Soviet Union talks a good deal 
about the need to preserve peace: such 
an experiment as this would be a great 
contribution to the cause of peace 
and would earn the thanks of the West- 
ern world. 


Yours sincerely, 
Eric ASHBY 


University of Manchester 
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THE PLACE OF SCIENCE IN A FREE 


Henry D. Smyth 


Dr. Smyth, author of the famous "Smyth Report," is one of the 
five members of the U.S. Atomic Energy Commission. Before his 
appointment to the Commission, Dr. Smyth was head of the Phy- 
sics Department at Princeton University. 


NTIL ten or fifteen years ago 
men of science in this country 
took freedom of speech and 

freedom of publication for granted. 

They realized that these freedoms 

were important to their activities, but 

it rarely occurred to them that there 
was any likelihood of a limitation 
being imposed upon them. As citizens, 
they naturally took an interest when 
the courts considered cases involving 
freedom of speech. But it is only in 
the last decade that they have begun 
to realize how important these ques- 
tions are to their own professional 
interests. In fact, since the war, they 
have been much concerned with all 
kinds of political questions and have, 

I fear, often spoken on politics with 

the enthusiasm of the novitiate and 

also with his lack of judgment. 

The title of this paper, “The Place 
of Science in a Free Society,” implies 
to my mind a certain assumption— 
the assumption that we are all con- 
vinced that we want a free society 
but are wondering whether science 
has any place in it. I have no quarrel 
with this assumption. If I had to 
choose between freedom and science, 
I would choose freedom. But no choice 
need be made, for in the world of 
today science and freedom are neces- 
sary to each other. 

Every modern society is a coopera- 
tive society, and every modern society 
is governed by a vast complexity of 
rules and regulations, of laws which 
have been imposed upon it, either from 
above or by ‘the people themselves, in 
order that cooperation may be carried 
forward to the greatest advantage in 
terms of the material welfare of the 


Harlan Fiske Stone memorial address, given at 
— College, Amherst, Massachusetts, March 
, 1950. 
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people, or at least of certain groups 
of the people. Yet, we say that certain 
societies are free and that certain 
others are not. What do we mean by 
this distinction? I take it that it is 
a matter of degree. We consider that 
a society is free if a man may choose 
his job, his place of residence, and 
the way in which he employs his 
leisure hours. Above all, we say that 
a society is free if the men and women 
in that society can say what they 
please when they please and are free to 
question and criticize everything around 
them. Evidently, whether these condi- 
tions of freedom exist or do not exist 
does not necessarily depend on the form 
of government. Free societies have ex- 
isted under other forms of government 
than our own, and probably no form of 
government can guarantee the existence 
of a free society. I have found it 
necessary to attempt this definition in 
order to relate the atmosphere and ac- 
tivity of science to the society in which 
it exists. For my purposes, then, I 
shall limit my definition of a free 
society to one in which thought, speech, 
and choice of profession are free. 

I shall discuss both basic science 
and applied science, or technology. 
The distinction between the two is 
important. The objective of science 
is to understand the laws of nature, 
while the objective of technology is 
the immediate improvement of the ma- 
terial condition of man. 


THE MOTIVATION OF 
BASIC SCIENCE 


The primary motive that leads men 
to study the behavior of nature is 
intellectual curiosity, a very personal 
desire to understand the “how” of 
things. This curiosity may be di- 
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rected toward the workings of the in- 
animate universe, as in the physical 
sciences, or toward the behavior of 
the mind of man, as in psychology, or 
toward the multitudinous varieties and 
complexities of living things, as in 
the life sciences. It is, perhaps, an 
instinctive desire to find order and 
law in an apparently chaotic world, 
a wish to understand our surround- 
ings in order that we may be less 
afraid. Not many people seem to feel 
this urge, nor is it apparent what 
particular racial or social background 
induces it in certain individuals. Later 
on, I shall try to suggest the condi- 
tions where this individual peculiarity 
can flourish and bear fruit. 

Whatever it is that turns men toward 
science, the first impulse is toward 
speculation. Now, speculation is not 
a very profitable occupation—I mean 


intellectual, not financial speculation 
—and is often considered an aber- 
ration of impractical men. Its re- 


quirements are skepticism and imagi- 
nation, an inclination to question ac- 
cepted views and the imagination to 
construct novel interpretations and 
theories. These characteristics are not, 
of course, confined to scientists but are 
essential to all creative thinkers. They 
are the characteristics which differen- 
tiate such men from the average citi- 
zen and often lead to the charge of 
radicalism or nonconformism of some 
kind. Such men are often called im- 
practical, and, in a sense, they are. 
But the scientist who first indulges in 
speculation usually goes on to obser- 
vation. In fact, observation may often 
precede speculation and may be of a 
very practical kind. If the observa- 
tions that a man makes are concerned 
with the behavior of inanimate nature, 
they are likely to be followed by ex- 
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periment. Once a scientific man be- 
gins to experiment, he has to get prac- 
tical. There have been many great ex- 
perimental scientists whose success de- 
pended largely on the skill with which 
they used their hands. They had to 
be simultaneously philosophers and ar- 
tisans. Once an experimenter has be- 
come a skilled artisan, there is little 
to differentiate his methods from those 
of an inventor, or an engineer. Thus, 
it is only a small step in method, per- 
haps no step at all, from the work 
of the experimental physicist to work 
in applied science, or technology. It is 
a big step in motivation. In motive, the 
research physicist, building a cyclotron, 
may be closer to the philosopher or 
mathematician than to the builder of 
even the simplest machines. 


I have spoken of the motivation of 
individual men interested in the work- 
ings of nature, and I have tried to 
emphasize that this is a very personal 
characteristic. I do not mean to im- 
ply that a typical scientist is an 
isolated hermit shunning contact with 
other human beings. I suppose there 
have been cases of that kind; I think 
I could cite a few, and I know that 
in the popular mind this notion is 
frequently held. Actually, however, 
the urge to learn usually is accom- 
panied by the urge to teach, so that 
a scholar gathers around him a group 
of students. 


Furthermore, with the growth of 
knowledge about the laws of nature 
over the past three hundred years, it 
has become evident that no one man 
can understand more than a fraction 
of what goes on around him. Conse- 
quently, those who have an eagerness 
to understand nature have learned to 
cooperate with each other and have 
developed a language by which they 
can talk with each other precisely. 
Out of this cooperation there has de- 
veloped what one might call a group 
motive. This is a motive of a rather 
more philosophical nature than the 
mere curiosity of an individual. It is 
a desire to understand all the laws 
of the physical and biological world. 
At one time this was thought to be 
a perfectly reasonable program. In 
fact, it was thought that the whole 
universe, including the behavior of 
man, could probably be understood in 
terms of the laws of mechanics. In 
the last fifty years, the point of 
view of science has changed in this 
regard. We have become much more 
humble, and few of us now suppose 
that we shall ever work out complete- 
ly all the laws of the physical and 
biological world, much less those that 


govern the human spirit. Even this 
more limited program confines itself 
to the “how” of things rather than the 
“why.” Occasionally, scientific men 
turn into philosophers, sometimes to 
the advantage of philosophy and some- 
times not, and then the “why” of 
things becomes their problem. 


THE AIMS AND FOUNDATIONS 
OF TECHNOLOGY 


Earlier in this discussion, I differ- 
entiated between basic science and 
technology. I have been exploring in 
some detail the motives and objectives 
of that singular group of men who de- 
vote themselves to research in basic 
science. Turning now to the engineers 
and inventors who represent the work- 
ers in technology, I would hesitate to 
suggest that engineers and inventors 
have no curiosity about the laws of 
nature. Yet, I think it is clear that 
their standard of success is utility 
rather than understanding. Many sci- 
entists, as well as inventors, have 
doubtless been lazy men, but only for 
inventors has laziness been a fruit- 
ful stimulant making them think of 
new and easier ways of doing things 
so that they can go on being lazy. 
This is a_ self-defeating process, I 
suspect. There is always the danger 
that a man will get interested and 
cease to be lazy. Probably there is 
many an inventor who has worked 
hard all his life to make things easier 
for himself but, in fact, has only 
succeeded in giving leisure to others. 


The research engineer, or inventor, 
then, is interested in new ways of 
doing things, cheaper methods, or more 
effective methods. His object is an 
immediate and practical one. Some- 
times he is prompted by the desire 
to make profits for himself or for the 
company he works with, sometimes 
by the urge to see the earth more 
fruitful and his fellow men more pros- 
perous, and most often, no doubt, by 
the interest in the immediate task, 
a motive that he has in common with 
scientists and other serious men. 


In differentiating between the aims 
of science and the aims of technology, 
I have no wish to underestimate the 
value of technology. There is always 
a certain amount of rivalry between 
scientists and engineers, and each 
sees the limitations of the other with 
great clarity. In particular, there is, 
among scientists, a cult of intellectual 
snobbery with which I have no pa- 
tience. There is nothing inherently 
evil about being useful, and I wish 


to remind my fellows that science in 
its present form could not exist with- 
out the strength that technology brings 
to our society. 


Technology is dependent upon sci- 
ence, however, in an even more direct 
way. Historically this was not so. 
Science and technology had quite differ- 
ent origins as may be understood in 
terms of the difference in motive I 
have described. For a long time tech- 
nology consisted largely of mechan- 
ical devices, levers, cogwheels, pulleys, 
pistons, and the like. Such devices 
used familiar materials and forms. 
Their success depended upon simple 
mechanical laws that were often suf- 
ficiently apprehended by inventors 
without any knowledge of the general 
laws of physics or chemistry. Even 
after the advent of the steam engine, 
technology remained largely empirical. 
This situation began to change with 
the birth of the electrical industry in 
the last half of the nineteenth century. 
Contributions of individual, untutored 
inventors became less and less signif- 
icant, and technological advances be- 
gan to depend upon the cooperative 
labors of men who had been rigorously 
trained in the fundamentals of science. 
The gap between the methods of tech- 
nology and the methods of science be- 
gan to close. Yet, there remained a 
considerable lag between the time when 
a scientific discovery was made and 
the time when it was put to use. By 
the time of the First World War this 
gap had narrowed so much that chem- 
ists and physicists went directly from 
their laboratories into war work in 
such fields as gas warfare, sound 
ranging, and the like. In the two de- 
cades between the wars this tendency 
was accentuated. With apologies to 
the engineers, I suggest that the tech- 
nology of radio, in fact of the whole 
electronics industry, sprang almost 
full grown from scientific research 
laboratories; and, of course, the gap 
of only six years between the discov- 
ery of nuclear fission and the explo- 
sion of the atomic bomb was the 
final dramatic demonstration of the 
shortening time between scientific dis- 
covery and technological application. 


This change has had a number of 
effects. It emphasizes the increasing 
dependence of technology upon basic 
science. This, in turn, has meant an 
enormous increase in the funds de- 
voted to scientific research by industry 
and by government. Such funds are 
badly needed in view of the increas- 
ing cost of scientific research and the 
serious financial straits in which uni- 
versities find themselves. On the other 
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hand, there are obvious dangers. The 
technological value of science may 
wrongly be considered the main reason 
for scientific research. Research on 
fundamental problems may continue, 
but preference may be given to those 
problems which appear to have ulti- 
mate technological value. Such judg- 
ment requires foresight that is beyond 
the capacity of the human mind. Evi- 
dence shows that the value of science 
to technology comes from totally un- 
expected quarters and that the only 
safe objective to set up for science 
is the one which it has already set 
up for itself, an increased understand- 
ing of the laws of nature. I believe 
that this danger is well understood 
by those now administering the gov- 
ernment funds devoted to science and 
that it is also understood by men in 
similar positions in industry. It prob- 
ably is not well understood by men 
who have no familiarity at all with 
science and technology. The point must 
therefore be emphasized, since ulti- 
mately funds to support science come 
from all the citizens, either through 
taxes or gifts. 


THE METHODS OF SCIENCE 


There have been many books written 
about the “scientific method,” some 
of which I have read. Usually, they 
present the scientific method as a very 
logical, closely knit process. This is 
not entirely true. We must remember 
that the primary tools of science are 
men. It is a man’s imagination that 
devises experiments. He makes the 
observations by the use of his senses. 
With his mind, perhaps even his sub- 
conscious mind, he interprets the 
data. There is a variety of ways in 
which a human being apprehends 
truth, even scientific truth. Above all, 
a good scientist, a really outstanding 
research man, must be a creative and 
original thinker. He must have some 
kind of flair for scientific work. It 
is perfectly familiar to men who ac- 
tually do research that their meth- 
ods are often intuitive and that their 
creative instinct and temperament are 
much closer to those of an artist than 
to those of a rule-of-thumb engineer. 
There are many ways, then, by which 
a scientist may guess at truth. 

When we come to the communication 
of his findings, however, the possibil- 
ities narrow. The reason that coopera- 
tion in science has been so fruitful 
is the development of a precise lan- 
guage of communication, in large part 
a mathematical language, so that a 
scientist can explain to his colleagues 
his train of thought or his experimen- 
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tal processes and results; they can 
then examine each step in the process, 
repeating the experiments if neces- 
sary, recognizing the logical consisten- 
cy of the work, and, therefore, accept- 
ing the conclusions. My mathematical 
friends tell me that the outstanding 
mathematicians quite frequently are 
able to guess at the truth of a theorem. 
Their problem is then to fill in the 
proof by a series of logical steps 
which will be understood and accepted 
by their colleagues. Thus, we have 
a paradox in the method of science. 
The research man may often think and 
work like an artist but he has to 
talk like a bookkeeper, in terms of 
precise facts, figures, and logical se- 
quences of thought. 


One of the most striking features 
of the development of science in the 
last three hundred years has been the 
extent of the interchange of informa- 
tion among men working in similar 
fields in all countries. Universality is 
the essence of scientific truth. This 
means that an observation made under 
a certain set of circumstances can 
always be repeated under an identical 
set of circumstances. An experiment 
that is performed by one man in one 
country at a given time is not ac- 
cepted as valid unless it can be per- 
formed by any other competent ex- 
perimenter in another country at a 
later time. It must be possible to de- 
scribe the experiment in terms so pre- 
cise and so universally understood that 
repetition or extension is feasible. Be- 
cause of the motivation of scientists, 
because they are not looking for ma- 
terial advantage from their experi- 
ments, they have been glad to co- 
operate with others, aware that such 
cooperation moves the knowledge of 
the whole group forward most rapid- 
ly. In the past, this cooperation ig- 
nored the national boundaries. Twen- 
ty years ago I could have gone into 
any physics laboratory from Oslo south 
to Capetown and from Berlin west to 
Tokyo with the assurance that I would 
be cordially received and told what 
was going on in the laboratory. At 
that time, even a visit to the labora- 
tories of Moscow might have been ar- 
ranged. Much of the rapidity of 
growth and the vigor of science re- 
sulted from this free interchange of 
information. It was particularly im- 
portant in this country where basic 
science was relatively weak, where 
in theoretical physics, at least, we were 
dependent for our progress largely 
upon the importation of ideas from 
Western Europe, and where much of 


our work on the borderline between 
science and technology consisted in the 
application of these imported ideas. In 
technology the exchange of informa- 
tion was less free, although under 
the International Patent Agreement 
it was more extensive than one might 
have expected. Certainly, there was 
no such limitation as now is imposed 
on technology, and is now, of neces- 
sity, imposed on science itself. This 
free interchange of information has 
been severely curtailed in both sci- 
ence and technology, to a large ex- 
tent by our own actions. This is a 
necessity. It is also an evil, and we 
should recognize it as such. 


CONDITIONS FAVORING 
BASIC SCIENCE 


In considering the conditions that 
favor the development of science, one 
naturally turns to history. Here one 
finds not only that science has flour- 
ished under a variety of social and 
political conditions but that the needs 
of scientific research have changed 
with time and vary with different 
branches of science. Nevertheless, we 
shall find certain factors always pres- 
ent in the environment of outstanding 
scientists. Let us deal first with the 
most obvious factors. 

To pursue scientific research, a man 
must have a means of livelihood in- 
dependent of the immediate results 
of his researches. In the past this 
has taken a great variety of forms: 
in early times often a stipend from 
a wealthy patron, a tyrant of an 
Italian city-state, or a petty prince- 
ling in Germany; sometimes a govern- 
ment job of not too heavy responsibil- 
ities; sometimes independent private 
wealth; and in recent years most fre- 
quently a university post. All of these 
possibilities imply a certain degree 
of prosperity in the society in which 
the scientist finds himself. 

In addition to economic freedom, 
there must be intellectual freedom. Let 
us be honest: such freedom does not 
have to be universal in scope for every 
scientist. If a man chooses to work 
in fields far removed from the strong- 
ly held beliefs and prejudices of his 
time, he may suffer no interference. 
We need go no further back than Vic- 
torian times for illustration; for I 
have never heard that Faraday’s elec- 
trical researches caused controversy, 
yet Charles Darwin was certainly vili- 
fied by many, and his theories were an 
issue in the courts of Tennessee less 
than three decades ago. Even today, 
I imagine that in certain dairy states 
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research in mathematics is freer than 
studies in the properties of margarine. 
Such difficulties of detail can be over- 
ridden. The ideal is clear. There must 
be complete freedom to question and 
criticize accepted theories and points 
of view, to examine any new idea, 
however revolutionary, so long as the 
examination is calm and objective. 

But these criteria, economic and in- 
tellectual freedom, do not automat- 
ically produce science and scientists; 
they are apparently necessary but not 
sufficient conditions. We have been 
prosperous and politically free in this 
country for a long time, and yet our 
record in fundamental scientific re- 
search is unimpressive. There is some- 
thing else required on which I find 
it difficult to put my finger; a positive 
stimulus, a ferment in men’s minds, 
an atmosphere of inquiry. I doubt that 
interest in developing science as a 
background for technology is sufficient. 
There must be a spirit of inquiry and 
investigation abroad in the land. There 
must be an enthusiasm for the ex- 
citement of entertaining new ideas 
and of bringing to bear the full pow- 
er of the mind upon them. 


CONDITIONS FAVORING 
TECHNOLOGY 


The conditions that favor the devel- 
opment of technology are more easily 
defined. The history of this country 
seems to me to illustrate such condi- 
tions. We had a vast storehouse of 
natural resources, a relatively small 
population so that labor was at a 
premium, a vigorous and ambitious 
people eager for material benefit and 
for practical results; and, of major 
importance in recent years, the scien- 
tific discoveries of Western Europe 
were ready for us to put to use. How 
could we have failed to develop an 
effective technology? We might have 
failed if our economic freedom had 
been too restricted; we might have 
failed if we had not by luck or good 
management learned an effective com- 
promise between cooperation and in- 
dividual ambition. 

Comparing technology with science, 
I would point out that technology 
pays for itself so that in this field a 
man’s livelihood results directly from 
his work. Freedom of thought is im- 
portant but probably not so much so 
as for basic science. As to the in- 
tangible influences, interest in abstract 
thinking is here replaced by interest 
in practical thinking, in ways to 
achieve an end. That these are differ- 
ent is demonstrated by our brilliant 


record in technology in contrast to 
our mediocre contributions in basic 
science. 


THE IMPACT OF SCIENCE 
ON SOCIETY 


So far I have been discussing the 
nature of science and of scientists 
and the conditions under which they 
are fruitful. I hope that what I have 
said has made it clear that science 
is at least congenial to a free society, 
that it is a natural and proper ac- 
tivity for the members of such a so- 
ciety. I want now to give some illus- 
trations of the way in which develop- 
ments in theoretical science affect the 
thinking and philosophy of men and 
nations. 

The discovery by Copernicus that the 
earth was not the center of the uni- 
verse had a profound effect on the 
thinking of men. It has been suggested 
by certain writers on psychiatry that 
the shift from a geocentric to a helio- 
centric point of view induced in the 
human race an inferiority complex 
which still persists and which is re- 
sponsible for the woes that now afflict 
the world. This thesis strikes me as 
absurd. On the contrary, I would 
suppose that the spacious grandeur 
of the universe revealed by modern 
astronomy could hardiy fail to inspire 
men with the vision, the faith, and 
the humility that are the beginning 
of wisdom. The Copernican theory was 
a great step forward in understanding 
the laws of nature. I believe that 
the achievement of this step enlarged 
the minds of men and helped to set 
them free from prejudice and super- 
stition. 





a) 


The system of astronomy suggested 
by Copernicus was firmly established 
by Newton’s discovery of the law of 
gravitation and the laws of mechanics. 
The development of mechanics by New- 
ton and his many successors was the 
first great triumph of the modern age 
of science. The effect on current 
thought was not so obvious as that of 
Copernicus. Without attempting to 
describe in detail Newton’s effect on 


philosophical and political thought in 
general, I would point out that New- 
ton’s work did greatly influence Locke, 
and Locke’s philosophy is generally 
considered to have affected eighteenth 
century political thinking which formed 
the background of the American Revo- 
lution. 

When Charles Darwin first formu- 
lated his theory of evolution, the prac- 
tical importance of the discovery was 
not great, but the effect on men’s at- 
titudes and philosophy can hardly be 
overestimated. I have already men- 
tioned this discovery as an example 
of the storm that can arise even in 
a relatively free scciety when a scien- 
tific discovery goes contrary to long- 
held and cherished beliefs. Darwin’s 
ideas had more serious effects through 
their influence on the German philos- 
ophers. Through distorted interpre- 
tation, the theory of evolution became 
one of the justifications for the Ger- 
man belief in their race supremacy 
and in their right to rule the world. 

The fourth example that I shall cite 
to illustrate the effect of theoretical 
science on men’s minds is the theory 
of relativity. I do not refer to the 
grim later developments arising from 
Einstein’s discovery of the equivalence 
of mass and energy, but rather to the 
reaction of the public to his ideas of 
time and space as expounded in the 
first twenty-five years of this century 
before there appeared to be any pos- 
sible usefulness in his theories. This 
purely abstract and “useless” scien- 
tific achievement received wide interest 
amounting almost to excitement. It 
became the subject of conversation 
over the dinner table, and there were 
innumerable popular books and _lec- 
tures about it. It is true that few un- 
derstood what it was really about, yet 
many did catch the fascination of so 
drastic and penetrating a study of 
our accepted beliefs about time and 
space. Men responded to this great 
creative effort as they might have to a 
great work of art. Everyone felt better 
for knowing that one man’s mind could 
encompass ideas of such scope and 
penetration. 


THE IMPACT OF TECHNOLOGY 
ON SOCIETY 


I have given several illustrations of 
the impact of theoretical science on hu- 
man thought. It is probably less neces- 
sary to discuss the impact of technology 
on society because it is so inescapable. 
One can, of course, draw up a vast list 
of technological devices and processes 
that have greatly affected our whole 
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economic and social structure. I am 
frequently annoyed by the suggestion 
that the only contributions science has 
made to our culture are such things as 
refrigerators, telephones, automobiles, 
and radios. It would be unrealistic 
to suggest that these are not important. 
One can argue as to whether all of them 
are beneficial contributions, but there is 
no doubt that they affect our way of 
living and thereby our way of thinking. 
One may even question, for example, 
whether this country would ever have 
developed as a single relatively harmo- 
nious political and cultural unit if the 
technology of communication had not 
grown even more rapidly than the 
country. Rather than multiply illustra- 
tions of this sort, I shall discuss one 
particular phase of our technology, the 
technology of war. 

I have already mentioned the rapidly 
diminishing time-interval between dis- 
coveries in science and their application 
to technology. This is particularly 
marked in the technology of war, where 
the desperate need of survival has 
speeded up normal processes of applica- 
tion and development. This has, of 
course, reacted very strongly on science 
and scientists. During World War II, 
a very large percentage of our scientific 
people went to work on weapons. It is 
sometimes thought that the vast expend- 
itures made on experimental work dur- 
ing the war were expenditures on 
science. This is not correct. Actually, 
scientific research came almost to a 
complete halt in this country between 
1940 and 1946. What the scientists were 
doing in this period was to apply the 
knowledge and techniques they already 
had to practical problems of warfare. 
This scientific knowledge had been built 
up over a long period of years. Even 
from the most narrow point of view of 
national security, it was clear after the 
war that basic research must be re- 
sumed and that men must be trained to 
do such work. In fact, we must in this 
country strengthen our work in theoreti- 
cal science since we can no longer depend 
upon Western Europe in these fields. 
At the same time, we are confronted 
with the need of secret research for the 
further development of weapons of war. 
Such research requires large numbers 
of scientists who would normally be do- 
ing open research. We have, therefore, 
to learn to live in a scientific world that 
is today only partly free. This leads us 
to a reassessment of the importance of 
freedom in science and its relation to 
freedom in the society as a whole. 


SCIENCE AND FREEDOM 


There has been a great deal of talk 
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in the last few years about the need 
for freedom in science. Let us consider 
honestly whether freedom of science is 
just an agreeable tradition er is, in fact, 
necessary for its vigor. Let us assume 
that we are willing to discard the moti- 
vations of pure science which I have 
tried to describe, and consider science 
merely as a direct contributor to our 
military and industrial technology. If 
we assume this position, we must still 
consider the kind of people scientists 
have always been and the conditions 
which have always been necessary for 
creative work. The inescapable conclu- 
sion is that a free society is necessary 
to creative science and therefore to 
technology. The totalitarian regime in 
Nazi Germany hardly lasted long 
enough to demonstrate completely the 
effect of such a regime on science and 
technology in general. However, study 
of the reasons for the failure in 
Germany to develop an atomic bomb 
will reveal how party politics, limita- 
tion of criticism, exaggerated national 
conceit, and racial intolerance can 
strangle even technology. The Soviet 
regime has shown us so far only that 
it is possible with determined effort 
and a good spy system to obtain a par- 
ticular device, the atomic bomb, that 
has already been proved workable by 
others. It will be interesting to see how 
far the Russians will get in their at- 
tempts to apply theories of genetics 
based on party fanaticism rather than 
on scientific evidence. I believe I know 
the answer. 





Some of the things that happened in 
Germany and are happening in Russia 
could happen here. They will, unless 
we face squarely the troubles in which 
American science finds itself today and 
work constantly to keep them within 
bounds. We are in a dilemma that is not 
confined to science and technology, but 
is more acute there than elsewhere. It 
can be simply stated by the questions: 
How much should we talk? Or, how 
much talk should be permitted? Every- 
one is agreed that the technological de- 
tails of atomic bombs and other weapons 
should be kept secret; everyone is 
agreed that the public should be in- 


formed on technical matters that affect 
public policy ; everyone is agreed that we 
must continue to teach students the 
principles of science without restric- 
tion, and that scientific research and 
publication are fine things that should 
be fostered generally. Everyone agrees 
that freedom of speech is something we 
would fight to defend. And everyone 
agrees that the sixty thousand em- 
ployees of the Atomic Energy Commis- 
sion and its contractors should not have 
complete freedom of speech. 


As a member of the Atomic Energy 
Commission, I am daily confronted by 
this dilemma. On the whole, the course 
pursued seems to me to have been wise. 
In the public, in Congress, and in the 
administration there are extremists on 
both sides who are dissatisfied and vo- 
cal. This is normal and proper in a 
democracy, and this problem of secrecy 
is one that needs constant review and 
debate such as can occur only in a free 
society or, perhaps I should say, in a 
nearly free society. However, one could 
wish that the debate did not sometimes 
become hysterical in tone and selfish in 
motive and that the indirect costs were 
not so high. 


So far as our secrecy policy affects 
the content of science, it seems to me 
that we have set up a procedure that 
works well though a little slowly. Un- 
doubtedly, research in nuclear science 
in this country would go ahead better 
if more were published, and this, in- 
cidentally, would strengthen our long- 
term military position. Possibly we 
occasionally release tidbits of informa- 
‘ion of short-term value to our enemy, 
which we might better have kept to our- 
selves. There is an endless series of tech- 
nical judgments that have to be made. 
None is likely to be clear cut or impor- 
tant by itself. There is no one secret 
which by itself is of overwhelming im- 
portance. The best thing we can do is 
to balance the advantages of revealing 
information to our own people against 
the dangers of giving that information 
to a potential enemy. In doing this, we 
must remember that our future strength 
in military technology cannot depend 
entirely on work in secret government 
laboratories. It will certainly depend 
also on the vitality of our educational 
program, on the research of innumer- 
able university and industrial laborato- 
ries, and on the progressiveness of our 
industrial technology. A policy of ex- 
aggerated secrecy would destroy the 
very strength it was intended to protect. 

The indirect effects of our secrecy 
policy are more subtle and, therefore, 
more dangerous. I am concerned by 
the extraordinary exaggeration given 
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to the importance of secrecy in the pub- 
lic mind. We must not accept the false 
notion that the safety of the country 
depends on espionage laws, loyalty 
oaths, and FBI investigations, and that 
the more of these you have, the more 
secure you make the country’s future. 
Some degree of such measures is neces- 
sary in certain areas, of course. I have 
worked in such an area for most of the 
last ten years so that I believe I know 
all sides of the problem. I assure you 
that these measures are evil and ener- 
vating for they are against the tradi- 
tions both of science and of the free 
society in which we live. Let us keep 
these police measures to a minimum and 
not allow panic or politics to extend 
them to areas where they are not need- 
ed. Our future depends on the strength 
of our free institutions and free men, 
even including free scientists. In science, 
in technology, and in political action, 
we must depend, not on negative restric- 
tions, but on positive achievement. 

In conclusion, let me sum up my rea- 
sons for believing that science and 
freedom depend upon each other for 
their existence in the modern world. My 
reasons are three: 

First and most obvious: Basic scien- 
tific research is the foundation of mod- 
ern technology. A vigorous technology 
is essential for economic welfare in the 
world of today. It is necessary for the 
defense of a free society. It has become 
the very sword and buckler of freedom. 

Second: By its study of the universe 
around us, science gives us understand- 
ing of the natural laws governing that 
universe. It is the foe of ignorance and 
prejudice. It substitutes knowledge and 
understanding for superstition and 
fear. It teaches and practices coopera- 
tion in an atmosphere of disciplined 
freedom. 

Finally, I believe that a free society 
is the finest political goal toward which 
mankind can aspire. To achieve it re- 
quires patience and vision, imagination 
and discipline, cooperation and honesty. 
I also believe that the structure of 
modern science is the greatest collective 
achievement of the human mind. To 
build it has required patience and 
vision, imagination and discipline, co- 
operation and honesty. To study it and 
to add to it will continue to foster these 
qualities. If we lose them, we lose 
science and we lose freedom. If we 
strengthen these qualities, we shall have 
a strong science. More important, we 
shall have such independence and vigor 
of mind and heart that no power on 
earth can take our freedom from us. 


THE CIVIL SERVICE 
IN BRITAIN 


PURGE 


Statement by the British 


Atomic Scientists’ 


Minister explained to the 

House of Commons the pro- 
cedure to be used to deal with Civil Serv- 
ants who are members of extremist po- 
litical organizations or are believed to 
have associations with them. The 
Council of the Atomic Scientists’ As- 
sociation has given detailed consid- 
eration to this so-called ‘purge’ and 
its likely consequences. While there 
are general misgivings about the ef- 
fects of the measure, opinion on the 
issue, within the Council, is divided. 
Some members regard it as an un- 
pleasant necessity forced on the au- 
thorities by a situation which could 
not have been dealt with in any other 
way. They consider, however, that, 
since normal legal procedures are not 
followed, additional safeguards should 
be considered against possible mis- 
carriage of justice. These safeguards 
include the abolition of the period 
of suspension; the submission of the 
evidence against an individual to re- 
sponsible authority within his own es- 
tablishment; and, if possible, a clearer 
delimitation between establishments 
conducting secret and nonsecret work. 
Other members believe that the situa- 
tion could have been met by means 
of the provisions of the Official Se- 
crets Acts; that the new measures 
establish a dangerous precedent which 
allows persons to be penalized for as- 
sociations and opinions not proscribed 
by law; and that they are likely to 
do more harm than good. 

“Because of these divisions of opin- 
ion, no general statement on the issue, 
representative of the view of the ma- 
jority of members, can be made. There 
is, however, a widespread and general 
consensus of opinion that the applica- 
tion of the considerations and proce- 
dures which operate in establishments 
governed by the security regulations 
should, at all costs, be prevented from 
being extended to other institutions. 


"O° MARCH 15,1948, the Prime 


Association 


It is difficult to avoid the conclusion 
that even in friendly countries, individ- 
uals employed in universities and in 
industry have been penalized on po- 
litical grounds. While the most im- 
portant effects of these actions on 
the development of science and the 
advancement of knowledge will not 
appear until after a considerable lapse 
of time, the experience of other 
countries strongly suggests that it can 
be very serious and even disastrous. 
Men of proved ability and distinction 
are replaced by others of lesser at- 
tainments who have the recommenda- 
tion of political conformity. At a 
time when the need for scientists is 
so great and the supply of competent 
men so inadequate, similar measures 
in this country would be likely to pro- 
duce a rapid and progressive decay in 
professional standards; a poisoning of 
the relationships between colleagues 
in the same institutions; and a seri- 
ous change for the worse in the in- 
tellectual atmosphere of our schools 
and universities to the great detriment 
of coming generations. For these rea- 
sons, the Council of the Atomic Scien- 
tists’ Association would view an ex- 
tension of the civil service purge to 
other institutions with grave concern 
and urges strong opposition to any 
such tendencies. 

“These discussions were held before 
the recent trial of Dr. Fuchs. This 
case has intensified the demand in 
some quarters for increased security 
measures, but it is in fact question- 
able whether any measures based on 
political association would give any 
protection from further cases of this 
kind. While the Council proposes to 
discuss further the lessons to be 
learned from the Fuchs case, their 
views on the ‘purge’ are not changed, 
and the urgency of avoiding the ap- 
plication of ‘security’ measures to in- 
stitutions not concerned with impor- 
tant military secrets is reinforced.” 
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THE NATIONAL SCIENCE FOUNDATION 


The complete text of the bill establishing a National Science 


Foundation is presented below. The bill, S-247, passed by Con- 


gress on April 27 and 28, was signed by President Truman on 


May 10. 


[Public Law 507—81st Congress] 

To promote the progress of science; 
to advance the national health, pros- 
perity, and welfare; to secure the na- 
tional defense; and for other purposes. 

Be it enacted by the Senate and 
House of Representatives of the United 
States of America in Congress as- 
sembled, That this Act may be cited as 
the “National Science Foundation Act 
of 1950.” 


ESTABLISHMENT OF NATIONAL 
SCIENCE FOUNDATION 


Sec. 2. There is hereby established in 
the executive branch of the Govern- 
ment an independent agency to be 
known as the National Science Foun- 
dation (hereinafter referred to as the 
“Foundation”). The Foundation shall 
consist of a National Science Board 
(hereinafter referred to as the 
“Board”) and a Director. 


FUNCTIONS OF THE FOUNDATION 


SEc. 3. (a) The Foundation is author- 
ized and directed: 

(1) to develop and encourage the 
pursuit of a national policy for the 
promotion of basic research and edu- 
cation in the sciences; 

(2) to initiate and support basic 
scientific research in the mathe- 
matical, physical, medical, biolog- 
ical, engineering, and other sciences, 
by making contracts or other ar- 
rangements (including grants, loans, 
and other forms of assistance) for 
the conduct of such basic scientific 
research and to appraise the impact 
of research upon industrial develop- 
ment and upon the general welfare; 

(3) at the request of the Secretary 
of Defense, to initiate and support 
specific scientific research activities 
in connection with matters relating 
to the national defense by making 
contracts or other arrangements (in- 
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cluding grants, loans, and other 
forms of assistance) for the conduct 
of such scientific research; 

(4) to award, as provided in sec- 
tion 19, scholarships and graduate 
fellowships in the mathematical, 
physical, medical, biological, engi- 
neering, and other sciences; 

(5) to foster the interchange of 
scientific information among scien- 
tists in the United States and for- 
eign countries; 

(6) to evaluate scientific research 
programs undertaken by agencies 
of the Federal Government, and to 
correlate the Foundation’s scientific 
research programs with those un- 
dertaken by individuals and by pub- 
lic and private research groups; 

(7) to establish such special com- 
missions as the Board may from time 
to time deem necessary for the pur- 
poses of this Act; and 

(8) to maintain a register of scien- 
tific and technical personnel and in 
other ways provide a central clear- 
inghouse for information covering 
all scientific and technical personnel 
in the United States, including its 
Territories and possessions. 


(6) In exercising the authority and 





ACT OF 1950 





(1) minority views and recom- 
mendations if any, of members of 
the Board; and 

(2) information as to the acquisi- 
tion and disposition by the Founda- 
tion of any patents and patent rights. 


NATIONAL SCIENCE BOARD 


Sec. 4. (a) The Board shall consist 
of twenty-four members to be ap- 
pointed by the President, by and with 
the advice and consent of the Senate, 
and of the Director ex officio, and 
shall, except as otherwise provided in 
this Act, exercise the authority granted 
to the Foundation by this Act. The 
persons nominated for appointment as 
members: 

(1) shall be eminent in the fields 
of the basic sciences, medical science, 
engineering, agriculture, education, 
or public affairs; 

(2) shall be selected solely on the 
basis of established records of dis- 
tinguished service; and 

(3) shall be so selected as to pro- 
vide representation of the views of 
scientific leaders in all areas of the 
Nation. The President is requested, 
in the making of nominations of 
persons for appointment as mem- 





discharging the functions referred to 
in subsection (a) of this section, it 
shall be one of the objectives of the 
Foundation to strengthen basic re- 
search and education in the sciences, 
including independent research by in- 
dividuals, throughout the United 
States, including its Territories and 
possessions, and to avoid undue con- 
centration of such research and educa- 
tion. 

(c) The Foundation shall render an 
annual report to the President for 
submission on or before the 15th day 
of January of each year to the Con- 
gress, summarizing the activities of 
the Foundation and making such rec- 
ommendations as it may deem appro- 
priate. Such report shall include: 


bers, to give due consideration to 
any recommendations for nomination 
which may be submitted to him by 
the National Academy of Sciences, 
the Association of Land Grant Col- 
leges and Universities, the National 
Association of State Universities, 
the Association of American Col- 
leges, or by other scientific or edu- 
cational organizations. 

(b) The term of office of each vot- 


ing member of the Board shall be six 
years, except that: 


(1) any member appointed to fill 
a vacancy occurring prior to the 
expiration of the term for which 
his predecessor was appointed shall 
be appointed for the remainder of 
such term; and 
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(2) the terms of office of the mem- 
bers first taking office after the 
date of enactment of this Act shall 
expire, as designated by the Presi- 
dent at the time of appointment, 
eight at the end of two years, eight 
at the end of four years, and eight 
at the end of six years, after the 
date of enactment of this Act. Any 
person who has been a member of 
the Board for twelve consecutive 
years shall thereafter be ineligible 
for appointment during the two-year 
period following the expiration of 
such twelfth year. 

(c) The President shall call the first 
meeting of the Board, at which the first 
order of business shall be the election 
of a chairman and a vice chairman. 

(d) The Board shall meet annually 
on the first Monday in December and 
at such other times as the Chairman 
may determine, but he shall also call 
a meeting whenever one-third of the 
members so request in writing. A ma- 
jority of the voting members of the 
Board shall constitute a quorum. Each 
member shall be given notice, by regis- 
tered mail mailed to his last-known 
address of record not less than fifteen 
days. prior to any meeting, of the call 
of such meeting. 

(e) The first Chairman and Vice 
Chairman of the Board shall be elected 
by the Board to serve until the first 
Monday in December next succeeding 
the date of election at which time a 
Chairman and Vice Chairman shall 
be elected for a term of two years. 
Thereafter such election shall take 
place at the annual meeting occurring 
at the end of each such term. The Vice 
Chairman shall perform the duties of 
the Chairman in his absence. In case 
a vacancy occurs in the chairmanship 
or vice chairmanship, the Board shall 
elect a member to fill such vacancy. 


DIRECTOR OF THE FOUNDATION 


Sec. 5. (a) There shall be a Director 
of the Foundation who shall be ap- 
pointed by the President, by and with 
the advice and consent of the Senate. 
The Board may make recommendations 
to the President with respect to the 
appointment of the Director, and the 
Director shall not be appointed until 
the Board has had an opportunity to 
make such recommendations. He shall 
serve as a nonvoting ex officio mem- 
ber of the Board. In addition thereto 
he shall be the chief executive officer 
of the Foundation. The Director shall 
receive compensation at the rate of 
$15,000 per annum and shall serve for 
a term of six years unless sooner re- 
moved by the President. 


(b) In addition to the powers and 
duties specifically vested in him by 
this Act, the Director shall, in accord- 
ance with the policies established by 
the Board, exercise the powers granted 
by sections 10 and 11 of this Act; 
together with such other powers and 
duties as may be delegated to him by 
the Board; but no final action shall 
be taken by the Director in the exer- 
cise of any power granted by section 
10 or 11 (c) unless in each instance the 
Board has reviewed and approved the 
action proposed to be taken. 


POWER TO CREATE COMMITTEES 


Sec. 6. (a) The Board is authorized 
to appoint from among its members 
an Executive Committee, and to as- 
sign to the Executive Committee such 
of the powers and functions granted 
to the Board by this Act as it deems 
appropriate; except that the Board 
may not assign to the Executive Com- 
mittee the function of establishing 
policies, or the function of review and 
approval (except review and approval 
of minor modifications of contracts or 
other arrangements previously ap- 
proved by the Board), to be exercised 
by the Board in accordance with sec- 
tion 5 (b). 

(b) If an Executive Committee is 
established by the Board— 

(1) Such Committee shall consist 
of the Director, as a nonvoting ex 
officio member, and nine other mem- 
bers elected by the Board from 
among their number. 

(2) The term of office of each vot- 
ing member of such Committee shall 
be two years, except that (A) any 
member elected to fill a vacancy oc- 
curring prior to the expiration of 
the term for which his predecessor 
was elected shall be elected for the 
remainder of such term; and (B) 
the term of office of four of the 
members first elected after the date 
of enactment of this Act shall be 
one year. 

(3) Any person who has been a 
member of such Committee for six 
consecutive years shall thereafter 
be ineligible for election during the 
two-year period following the ex- 
piration of such sixth year. 

(4) The membership of such Com- 
mittee shall, so far as practicable, 
be representative of diverse interests 
and shall be so chosen as to pro- 
vide representation, so far as prac- 
ticable, for all areas of the Nation. 

(5) Such Committee shall render 
an annual report to the Board, and 
such other reports as it may deem 
necessary, summarizing its activities 
and making such recommendations 


as it may deem appropriate. Minor- 

ity views and recommendations, if 

any, of members of the Executive 

Committee shall be included in such 

reports. 

(c) The Board is authorized to ap- 
point from among its members or other- 
wise such committees as it deems neces- 
sary, and to assign to committees so 
appointed such survey and advisory 
functions as the Board deems ap- 
propriate for the purposes of this Act. 


DIVISIONS WITHIN 
THE FOUNDATION 


SEc. 7. (a) Until otherwise provided by 
the Board there shall be within the 
Foundation the following divisions: 
(1) A Division of Medical Re- 
search; 
(2) A Division of Mathematical, 

Physical, and Engineering Sciences; 

(3) A Division of Biological Sci- 
ences; and 

(4) A Division of Scientific Per- 
sonnel and Education, which shall 
be concerned with programs of the 

Foundation relating to the granting 

of scholarships and graduate fellow- 

ships in the mathematical, physical, 
medical, biological, engineering, and 
other sciences. 

(b) There shall also be within the 
Foundation such other divisions as 
the Board may, from time to time, deem 
necessary. 


DIVISIONAL COMMITTEES 


Sec. 8. (a) There shall be a committee 
for each division of the Foundation. 

(b) Each divisional committee shall 
be appointed by the Board and shall 
consist of not less than five persons 
who may be members or nonmembers 
of the Board. 

(c) The terms of members of each 
divisional committee shall be two 
years. Each divisional committee shall 
annually elect its own chairman from 
among its own members and shall 
prescribe its own rules of procedure 
subject to such restrictions as may 
be prescribed by the Board. 

(d) Each divisional committee shall 
make recommendations to, and advise 
and consult with, the Board and the 
Director with respect to matters relat- 
ing to the program of its division. 


SPECIAL COMMISSIONS 


SEc. 9. (a) Each special commission es- 
tablished pursuant to section 3(«a) (7) 
shall consist of eleven members ap- 
pointed by the Board, six of whom shall 
be eminent scientists and five of whom 
shall be persons other than scientists. 
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Each special commission shall choose 
its own chairman and vice chairman. 

(b) It shall be the duty of each such 
special commission to make a compre- 
hensive survey of research, both pub- 
lic and private, being carried on in its 
field, and to formulate and recom- 
mend to the Foundation at the earliest 
practicable date an over-all research 
program in its field. 


SCHOLARSHIPS AND 
GRADUATE FELLOWSHIPS 


Sec. 10. The Foundation is authorized 
to award, within the limits of funds 
made available specifically for such 
purpose pursuant to section 16, scholar- 
ships and graduate fellowships for 
scientific study or scientific work in 
the mathematical, physical, medical, 
biological, engineering, and other sci- 
ences at accredited nonprofit Amer- 
ican or nonprofit foreign institutions 
of higher education, selected by the 
recipient of such aid, for stated pe- 
riods of time. Persons shall be selected 
for such scholarships and fellowships 
from among citizens of the United 
States, and such selections shall be 
made solely on the basis of ability; but 
in any case in which two or more ap- 
plicants for scholarships or fellow- 
ships, as the case may be, are deemed 
by the Foundation to be possessed of 
substantially equal ability, and there 
are not sufficient scholarships or fel- 
lowships, as the case may be, avail- 
able to grant one to each of such ap- 
plicants, the available scholarship or 
scholarships or fellowship or fellow- 
ships shall be awarded to the appli- 
cants in such manner as will tend to 
result in a wide distribution of scholar- 
ships and fellowships among the States, 
Territories, possessions, and the Dis- 
trict of Columbia. 


GENERAL AUTHORITY 
OF FOUNDATION 


Sec. 11. The Foundation shall have 
the authority, within the limits of 
available appropriations, to do all 
things necessary to carry out the pro- 
visions of this Act, including, but with- 
out being limited thereto, the author- 
ity: 

(a) to prescribe such rules and regu- 
lations as it deems necessary gov- 
erning the manner of its operations 
and its organization and personnel; 

(6) to make such expenditures as 
may be necessary for administering the 
provisions of this Act; 

(c) to enter into contracts or other 
arrangements, or modifications thereof, 
for the carrying on, by organizations 
or individuals in the United States 
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and foreign countries, including other 
government agencies of the United 
States and of foreign countries, of 
such basic scientific research activities 
as the Foundation deems necessary to 
carry out the purposes of this Act, 
and, at the request of the Secretary 
of Defense, specific scientific research 
activities in connection with matters 
relating to the national defense, and, 
when deemed appropriate by the Foun- 
dation, such contracts or other arrange- 
ments, or modifications thereof, may 
be entered into without legal considera- 
tion, without performance or other 
bonds, and without regard to section 
8709 of the Revised Statutes; 

(d) to make advance, progress, and 
other payments which relate to scien- 
tific research without regard to the 
provisions of section 3648 of the Re- 
vised Statutes (31 U.S. C., sec. 529); 

(e) to acquire by purchase, lease, 
loan, or gift, and to hold and dispose 
of by sale, lease, or loan, real and 
personal property of all kinds neces- 
sary for, or resulting from, the exer- 
cise of authority granted by this Act; 

(f) to receive and use funds donated 
by others, if such funds are donated 
without restriction other than that 
they be used in furtherance of one 
or more of the general purposes of the 
Foundation; 

(g) to publish or arrange for the 
publication of scientific and technical 
information so as to further the full 
dissemination of information of scien- 
tific value consistent with the national 
interest, without regard to the provi- 
sions of section 87 of the Act of Jan- 
uary 12, 1895 (28 Stat. 622), and sec- 
tion 11 of the Act of March 1, 1919 
(40 Stat. 1270; 44 U. S. C., sec. 111); 

(h) to accept and utilize the serv- 
ices of voluntary and uncompensated 
personnel and to provide transporta- 
tion and subsistence as authorized by 
section 5 of the Act of August 2, 1946 
(5 U. S. C. 78b-2) for persons serving 
without compensation; and 

(i) to prescribe, with the approval 
of the Comptroller General of the 
United States, the extent to which 
vouchers for funds expended under 
contracts for scientific research shall 
be subject to itemization or substan- 
tiation prior to payment, without re- 
gard to the limitations of other laws 
relating to the expenditure of public 
funds and accounting therefor. 


PATENT RIGHTS 


SEc. 12. (a) Each contract or other 
arrangement executed pursuant to this 
Act which relates to scientific research 
shall contain provisions governing the 
disposition of inventions produced 


thereunder in a manner calculated to 
protect the public interest and the 
equities of the individual or organiza- 
tion with which the contract or other 
arrangement is executed: Provided, 
however, that nothing in this Act shall 
be construed to authorize the Founda- 
tion to enter into any contractual or 
other arrangement inconsistent with 
any provision of law affecting the is- 
suance or use of patents. 

(b) No officer or employee of the 
Foundation shall acquire, retain, or 
transfer any rights, under the patent 
laws of the United States or otherwise, 
in any invention which he may make 
or produce in connection with per- 
forming his assigned activities and 
which is directly related to the sub- 
ject matter thereof: Provided, how- 
ever, that this subsection shall not 
be construed to prevent any officer 
or employee of the Foundation from 
executing any application for patent 
on any such invention for the pur- 
pose of assigning the same to the Gov- 
ernment or its nominee in accordance 
with such rules and regulations as the 
Director may establish. 


INTERNATIONAL COOPERATION 
AND COORDINATION WITH 
FOREIGN POLICY 


Sec. 13. (a) The Foundation is hereby 
authorized to cooperate in any inter- 
national scientific research activities 
consistent with the purposes of this 
Act and to expend for such interna- 
tional scientific research activities such 
sums within the limit of appropriated 


funds as the Foundation may deem | 


desirable. The Director, with the ap- 
proval of the Board, may defray the 
expenses of representatives of Govern- 
ment agencies and other organizations 
and of individual scientists to ac- 
credited international scientific con- 
gresses and meetings whenever he 
deems it necessary in the promotion 
of the objectives of this Act. 


(b) (1) The authority to enter into 
contracts or other arrangements with 
organizations or individuals in for- 
eign countries and with agencies of 
foreign countries, as provided in 
section 11 (c), and the authority to 
cooperate in international scientific 
research activities as provided in sub- 
section (a) of this section, shall be 
exercised only with the approval of 
the Secretary of State, to the end 
that such authority shall be exer- 
cised in such manner as is consistent 
with the foreign policy objectives of 
the United States. 

(2) If, in the exercise of the au- 
thority referred to in paragraph (1) 
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of this subsection, negotiation with 
foreign countries or agencies thereof 
becomes necessary, such negotiation 
shall be carried on by the Secretary 
of State in consultation with the Di- 
rector. 


MISCELLANEOUS PROVISIONS 


Sec. 14. (a) The Director shall, in ac- 
cordance with such policies as the 
Board shall from time to time pre- 
scribe, appoint and fix the compensa- 
tion of such personnel as may be nec- 
essary to carry out the provisions of 
this Act. Such appointments shall be 
made and such compensation shall be 
fixed in accordance with the provi- 
sions of the civil-service laws and reg- 
ulations and the Classification Act of 
1949: Provided, that the Director may, 
in accordance with such policies as 
the Board shall from time to time pre- 
scribe, employ such technical and pro- 
fessional personnel and fix their com- 
pensation, without regard to such laws, 
as he may deem necessary for the dis- 
charge of the responsibilities of the 
Foundation under this Act. The Dep- 
uty Director hereinafter provided for, 
and the members of the divisional com- 
mittees and special commissions, shall 
be appointed without regard to the 
civil-service laws or regulations. Nei- 
ther the Director nor the Deputy Di- 
rector shall engage in any other busi- 
ness, vocation, or employment than 
that of serving as such Director or 
Deputy Director, as the case may be; 
nor shall the Director or Deputy Di- 
rector, except with the approval of the 
Board, hold any office in, or act in 
any capacity for, any organization, 
agency, or institution with which the 
Foundation makes any contract or 
other arrangement under this Act. 

(b) The Director may appoint, with 
the approval of the Board, a Deputy 
Director who shall perform such func- 
tions as the Director, with the ap- 
proval of the Board, may prescribe 
and shall be Acting Director during 
the absence or disability of the Di- 
rector or in the event of a vacancy in 
the Office of the Director. 

(c) The Foundation shall not, it- 
self, operate any laboratories or pilot 
plants. 

(d) The members of the Board, and 
the members of each divisional com- 
mittee, or special commission, shall 
receive compensation at the rate of 
$25 fer each day engaged in the busi- 
ness of the Foundation pursuant to 
authorization of the Foundation, and 
shall be allowed travel expenses as 
authorized by section 5 of the Act 
of August 2, 1946 (5 U. S. C. 73b-2). 


(e) Persons holding other offices in 
the executive branch of the Federal 
Government may serve as members 
of the divisional committees and spe- 
cial commissions, but they shall not 
receive remuneration for their serv- 
ices as such members during any pe- 
riod for which they receive compensa- 
tion for their services in such other 
offices. 

(f) Service of an individual as a 
member of the Board, of a divisional 
committee, or of a special commission 
shall not be considered as service bring- 
ing him within the provisions of sec- 
tion 281, 283, or 284 of title 18 of the 
United States Code or section 190 of 
the Revised Statutes (5 U. S. C. sec. 
99), unless the act of such individual, 
which by such section is made un- 
lawful when performed by an individ- 
ual referred to in such section, is with 
respect to any particular matter which 
directly involves the Foundation or 
in which the Foundation is directly in- 
terested. 

(g) In making contracts or other 
arrangements for scientific research, 
the Foundation shall utilize appropria- 
tions available therefor in such man- 
ner as will in its discretion best rea- 
lize the objectives of: 


(1) having the work performed by 
organizations, agencies, and insti- 
tutions, or individuals in the United 
States or foreign countries, includ- 
ing Government agencies of the 
United States and of foreign coun- 
tries, qualified by training and ex- 
perience to achieve the results de- 
sired; 

(2) strengthening the research 
staff of organizations, particularly 
nonprofit organizations, in the 
States, Territories, possessions, and 
the District of Columbia; 

(3) aiding institutions, agencies, 
or organizations which, if aided, will 
advance basic research; and 

(4) encouraging independent basic 
research by individuals. 

(h) Funds available to any depart- 
ment or agency of the Government for 
scientific or technical research, or the 
provision of facilities therefor, shall 
be available for transfer, with the ap- 
proval of the head of the department 
or agency involved, in whole or in 
part, to the Foundation for such use 
as is consistent with the purposes for 
which such funds were provided, and 
funds so transferred shall be expend- 
able by the Foundation for the pur- 
poses for which the transfer was made, 
and, until such time as an appropria- 
tion is made available directly to the 
Foundation, for general administra- 
tive expenses of the Foundation with- 


out regard to limitations otherwise 
applicable to such funds. 

(i) The National Roster of Scientific 
and Specialized Personnel shall be 
transferred from the United States 
Employment Service to the Founda- 
tion, together with such records and 
property as have been utilized or are 
available for use in the administra- 
tion of such roster as may be deter- 
mined by the President. The transfer 
provided for in this subsection shall 
take effect at such time or times as 
the President shall direct. 


SECURITY PROVISIONS 


SEc. 15. (a) The Foundation shall not 
support any research or development 
activity in the field of nuclear ener- 
gy, nor shall it exercise any authority 
pursuant to section 11 (e) in respect 
to that field, without first having ob- 
tained the concurrence of the Atomic 
Energy Commission that such activ- 
ity will not adversely affect the com- 
mon defense and security. To the ex- 
tent that such activity involves re- 
stricted data as defined in the Atomic 
Energy Act of 1946 the provisions of 
that Act regarding the control of the 
dissemination of restricted data and 
the security clearance of those individ- 
uals to be given access to restricted 
data shall be applicable. Nothing in 
this Act shall supersede or modify 
any provision of the Atomic Energy 
Act of 1946. 
(b) (1) In the case of scientific or 
technical research activities under 
this Act in connection with mat- 
ters relating to the national defense, 
with respect to which funds have 
been transferred to the Foundation 
from the Department of Defense in 
accordance with the provisions of 
section 14 (h) of this Act, the Sec- 
retary of Defense shall establish 
such security requirements and safe- 
guards, including restrictions with 
respect to access to information and 
property, as he deems necessary. 

(2) In the case of scientific re- 
search activities under this Act in 
connection with matters relating to 
the national defense other than re- 
search activities referred to in para- 
graph (1) of this subsection, the 
Foundation shall establish such se- 
curity requirements and safeguards, 
including restrictions with respect 
to access to information and proper- 
ty, as it deems necessary. 

(3) Any agency of the Govern- 
ment exercising investigatory fune- 
tions is hereby authorized to make 
such investigations and reports as 
may be requested by the Founda- 
tion in connection with the enforce- 
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ment of security requirements and 
safeguards, including restrictions 
with respect to access to informa- 
tion and property, established under 
paragraph (1) or (2) of this sub- 
section. 

(c) No employee of the Foundation 
shall be permitted to have access to 
information or property with respect 
to which access restrictions have been 
established under subsection (b) (1) 
or (2) until the Federal Bureau of 
Investigation shall have made an in- 
vestigation into the character, associa- 
tions, and loyalty of such individual 
and shall have reported the findings 
of said investigation to the Founda- 
tion, and the Foundation shall have 
determined that permitting such in- 
dividuals to have access to such in- 
formation or property will not endan- 
ger the common defense and security. 

(d) No part of any funds appro- 
priated or otherwise made available 
for expenditure by the Foundation un- 
der authority of this Act shall be 
used to make payments under any 
scholarship or fellowship to any in- 
dividual unless such individual (1) 
has executed and filed with the Foun- 
dation an affidavit that he does not 
believe in, and is not a member of and 
does not support any organization 
that believes in or teaches, the over- 
throw of the United States Government 
by force or violence or by any illegal 
or unconstitutional methods, and (2) 
has taken and subscribed to an oath 
or affirmation in the following form: 
“I do solemnly swear (or affirm) that 
I will bear true faith and allegiance 
to the United States of America and 
will support and defend the Constitu- 
tion and laws of the United States 
against all its enemies, foreign and 
domestic.” The provisions of section 
1001 of title 18, United States Code, 
shall be applicable with respect to 
such affidavits. 


APPROPRIATIONS 


Sec. 16. (a) To enable the Foundation 
to carry out its powers and duties, 
there is hereby authorized to be ap- 
propriated to the Foundation, out of 
any money in the Treasury not other- 
wise appropriated, not to exceed $500,- 
000 for the fiscal year ending June 30, 
1951, and not to exceed $15,000,000 
for each fiscal year thereafter. 

(6) Appropriations made pursuant 
to the authority provided in subsec- 
tion (a) of this section shall remain 
available for obligation, for expendi- 
ture, or for obligation and expenditure, 
for such period or periods as may be 
specified in the Acts making such ap- 
propriations. 
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FAS Statement on 


Science Foundation Bill 


The following statement on the pas- 
sage of the National Science Founda- 
tion Bill was issued by the Council of 
the Federation of American Scientists 
on April 30. 

“Final approval by the House and 
Senate of the compromise bill to estab- 
lish a National Science Foundation has 
brought the long history of this legis- 
lation almost to conclusion. The Fed- 
eration of American Scientists hopes 
the President will sign the bill he now 
has before him. The bill has certain 
shortcomings—particularly in its fail- 
ure sharply to separate basic from 
military applied research. But, if pro- 
perly administered, it can contribute 
importantly to the development of 
science and thus to the national wel- 
fare. 

“Major problems face the Founda- 
tion as it comes into existence. Huge 
sums have been poured into scientific 
activity since the end of the war, large- 
ly in support of applied military re- 
search. Basic research has been receiv- 
ing support secondarily or by indirec- 
tion. Particular needs, rather than 
balanced growth of science, have been 
the dominating consideration. Our vast 
research program desperately needs 
evaluation if proper measures are to 
be taken to give it balance. Attention 
should be given not only to the effective- 
ness and output of current research but 
to the prospects for the future as well. 
The economics and organization of 
scientific activity need special attention. 
The increasing size of scientific insti- 
tutions, the tremendous expansion of 
scientific personnel, the increased par- 
ticipation in science of industry and 
government, and in particular the close 
relations between science and the nation- 
al defense have raised unprecedented 
problems. It is essential to find new 











mechanisms, which will give integra- 
tion while preserving the vigor of 
scientific imagination and creativeness, 
We hope the Foundation will contribute 
to solution of these problems by im- 
mediately sponsoring a long overdue, 
thorough study of postwar scientific | 
activity in the United States and of 
the factors which can accelerate it and | 
inhibit it. Only with the results of such 
a study before it can the Foundation 
act intelligently for the immediate and 
long-range future. 

“This is a challenging task and re- 
quires the finest talent the nation can 
provide. We hope the President, in his 
appointments to top positions in the 
Foundation, will attempt to make it 
broadly representative of science and 
the nation, selecting persons not only 
of proven technical competence, but 
persons who have deep understanding of 
the vital role of science in the modern 
world. We particularly hope that he will | 
include individuals trained in the social 
sciences. 

“The National Science Foundation 
represents a new experiment for peace- 
time America. As such, it will have the 
whole-hearted cooperation of American 
scientists. But it can succeed, it should 
be stressed, only if it follows the original 
objectives and corrects the current over- 
emphasis on immediate application. It | 
must be kept in mind that basic research | 
forms the firm foundation on which all | 
technical progress depends. It must not | 
be side-tracked or diluted by immediate 
practical programs which are better 
carried on by other agencies. We urge | 
all friends of science to give the fullest | 
support to the Science Foundation s0 | 
that it may attain its original objectives | 
and assume the leadership we need to | 
ensure continued scientific progress in 
the United States.” 
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NEWS IN BRIEF 








e SECURITY.—Prime Minister Attlee, 
in a written reply to questions from 
members of Parliament said that he 
does not intend to amend the Official 
Secrets Acts and make violators liable 
to death penalty as a result of the 
Fuchs case. 

Frederic Joliot-Curie was dismissed 
from his position as French High Com- 
missioner for Atomic Energy on April 
28. The dismissal was precipitated by 
M. Joliot-Curie’s speech on April 5, 
before the Communist National Con- 
gress in which he said: “Never will 
progressive scientists, never will com- 
munist scientists give a particle of their 
knowledge for a war against the Soviet 
Union. And we will stand fast, upheld 
by our conviction that by so doing we 
are serving France and all humanity.” 

The official government statement de- 
fining M. Bidault’s position was: “The 
Premier explained that whatever may 
be the scientific ability of this scientist, 
his public pronouncements and his ac- 
ceptance without reserve of the resolu- 
tion voted at the last national congress 
of the Communist Party made it impos- 
sible for him to retain his position.” 
The French National Assembly voted, 
on May 9, 399 to 179, its approval of 
the government’s dismissal order. 

Dr. Joliot-Curie’s principal associates 
deplored the dismissal action as highly 
detrimental to the future of the Com- 
mission in a joint statement issued by 
Professor Perrin, Lew Kowarski, Ber- 
trand Goldschmidt, and Jules Gueron. 
These scientists pointed out that the 
Commission was not concerned with 
national defense and declared that full 
freedom of opinion should therefore be 
permitted within its ranks. 

@ BRITAIN’S ATOMIC ENERGY 
PROGRAM.—The budget of Britain’s 
atomic energy program for the next 
year was announced as £61,700,000. This 
figure represents about a £5,000,000 
increase over the preceding year. The 
funds include the support of large re- 
search and production centers at Har- 
well and Sellafield. This budget is about 
one-sixth of the annual budget of the 
U.S. Atomic Energy Commission. 

@ INTERNATIONAL CONTROL.— 
The Foreign Affairs Committee of the 


French National Assembly urged the 
government to take the initiative in the 
United Nations toward calling a world 
conference of atomic energy experts. 
Such a conference should “establish 
international control of the production 
of atomic energy,” the resolution said. 

Mr. Carlos P. Romulo, president of 
the Fourth Session of the United Na- 
tions General Assembly had earlier sug- 
gested the convocation of a world con- 
ference of scientists to work out a new 
approach to international control of 
atomic energy. 

The International Red Cross, meet- 
ing at Geneva on Tuesday, May 2, pro- 
posed the prohibition of atomic weapons 
to the sixty-two signatories of the 
Geneva conventions of rules of war. In 
commenting on this appeal, Assistant 
Secretary of State Hickerson, American 
negotiator in the U.N. atomic control 
talks, reaffirmed the U.S. desire for the 
prohibition of atomic weapons but em- 
phasized the necessity for an effective 
and enforcible control plan. 

@ AEC PAY INCREASES.—Senator 
McMahon proposed an amendment to 
the atomic energy law to raise the 
salary of the AEC chairman to $22,500 
and that of the commissioners to $20,- 
000. He pointed out that “the AEC has 
charge of a $4,000,000,000 project upon 
whose success or failure may hinge the 
destiny of the United States and the 
entire free world.” 

@ USE OF THE BOMB IN WAR.— 
President Truman, speaking in Poca- 
tello, Idaho, on May 10, reaffirmed his 
intention “to use atomic energy for the 
development of mankind, not for de- 
struction.” However, he also pointed 
out that if the necessity arose he would 
use the bomb again. 

@ NEW ACCELERATOR PROJECT. 
The AEC announced a new classified 
research project in the San Francisco 
Bay Area. The project will cost about 
$7,000,000, and will involve the con- 
struction of a particle accelerator. The 
program will be undertaken by the 
California Research and Development 
Company (a subsidiary of the Standard 
Oil Company of California) and the 
Radiation Laboratory of the University 
of California. 


@ AEC REACTOR PROGRAM RE- 
VISED.—The construction of the breed- 
er reactor for Knolls Atomic Power 
Laboratory, scheduled to begin this 
spring has been indefinitely deferred. 
L. R. Hafstad, Director of the Division 
of Reactor Development, explained this 
action at the AEC press conference on 
May 9. He said that “the important 
point here is that the nation as a whole 
is short of the kind of manpower that 
we need in these atomic energy develop- 
ments.” 

@ SUBMARINE REACTOR DEVEL- 
OPMENT.—A “Ship Intermediate Re- 
actor” project has replaced the breeder 
reactor project in the development plans 
at the General Electric Company’s 
Atomic Research Laboratory. This new 
project intends to use neutrons of inter- 
mediate velocity in a power plant for 
ship propulsion; it supplements a paral- 
lel development under the combined 
direction of the Argonne Laboratory 
and the Westinghouse Corporation of 
the Ship Thermal Reactor project which 
plans to use slow neutrons. AEC Chair- 
man Pike said that construction of the 
first land-based prototype of an atomic 
ship power plant would begin late this 
year or early next year and that the 
construction would require from twelve 
to eighteen months. 

The House Armed Services Commit- 
tee approved legislation allowing the 
Navy to launch a modernization pro- 
gram including an atomic powered sub- 
marine, to cost $40,000,000. Admiral 
Sherman, Chief of Naval Operations, 
told the Committee that the submarine 
would not be completed until 1954. 

@ H-BOMB DEVELOPMENT.—Act- 
ing Chairman of the AEC, Mr. Pike, 
recently characterized the chances of 
the H-Bomb development as “somewhere 
between probable and possible.” At the 
press conference of May 9, Commission- 
er Pike said that “the answer to the 
question about progress will probably be 
given when one goes bang or doesn’t.” 

The Commission was asked about Dr. 
Bacher’s article (May 1950 issue of the 
Bulletin, pages 133-38) in which doubts 
were expressed as to whether making 
H-bombs is the best use the AEC can 
make of the limited available materials 
and manpower. Commissioner Smyth 
answered “I would say Dr. Bacher’s 
speech was self-contained. . . .” Mr. 
Smyth also commented on its validity by 
saying: “Mr. Pike already suggested 
that Dr. Bacher is a fairly competent 
man in this field.” The press conference 
thereby indirectly confirmed that the 
manufacture of the ingredients of the 
H-bomb would mean a sacrifice in the 
production of plutonium for A-bombs 
or for the generation of power. 
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e A SOLUTION TO THE BOMB 
THREAT?—The commune of Vancluse- 
la-Fontaine (population 826) passed a 
by-law to combat the bomb threat. “The 
transport of atomic or hydrogen bombs, 
or their use, is strictly prohibited in 
the commune of Vancluse. The village 
constable will arrest any persons con- 
travening this order.” 

This by-law was passed after commu- 
nists had made demands for a resolu- 
tion to prohibit the hydrogen bomb. 
@ QUOTES: — Professor L. A. Du- 
Bridge (President, California Institute 
of Technology, Member of General 
Advisory Committee, AEC): “I am 
inclined to believe that thirty to fifty 
years will elapse before uranium can 
possibly become a major source of 
power, comparable, say, with present 
production of electrical energy. And 
even this assumes that military require- 
ments for plutonium do not take the 
whole output for the next few years, as 
they are likely to do.” 

General Leslie R. Groves (Wartime 
Commanding Officer of the Manhattan 
District): “Economically atomic power 
is decades off.” According to a report 
in the New York Times on May 13, 
Groves also declared that “the develop- 
ment of atomic power for industrial 
use may well lead to nationalization of 
all major industry, commerce, and 
transportation.” 

Professor Harold C. Urey (Distin- 
guished Service Professor of Chemistry, 
University of Chicago): “I think I un- 
derstand the reasons which the USSR 
had for refusing to agree to the Baruch 
proposals. Among these was the con- 
clusion that its scientists and engineers 
could develop atomic energy for military 
and peacetime purposes more rapidly 
than an Atomic Development Authority 
dominated by the United States could 
do so.” Mr. Urey also suggested, in his 
letter to the New York Times of May 
17, that atomic energy development 
needs more of the private enterprise 
spirit. He said “A young man should 
be able to make a reputation in atomic 
energy without the nod of a federal 
appointee, and an industrial company 
should be able to take a risk and win 
or lose on its ability to deliver a profit- 
able process or invention.” 

Senator McMahon (Chairman, Joint 
Committee on Atomic Energy): “It is 
my firm conviction that even the Soviet 
leaders will shrink from calling down 
on mankind the awful blasphemy of 
atomic and hydrogen warfare. But the 
initiative must come from us. We must 
mobilize the mightiest peace crusade in 
human history to banish mass destruc- 
tion weapons from the arsenals of the 
world.” 
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Hartley: False Parallel 


(Continued from page 173) 


larly effective in surprise attacks. Sec- 
ond, Russia is less vulnerable to atomic 
attack than the United States. Third, 
Russian leaders are willing to pay 
heavily in Russian lives to gain their 
objectives. 


WOULD THE U.S. REFRAIN 
FROM ATOMIC WARFARE? 


These conditions, moreover, would 
certainly not apply within the visible 
future in the case of the United States. 
We will, at least for a considerable 
period, possess a much larger supply of 
atomic bombs than Russia. We will 
also possess more effective means of 
delivering them and, presumably, be 
able to use bases in Europe. During 
this period, which may last indefinitely, 
we will not need to fear greater retalia- 
tion. Once a war has started we need 
fear fewer atomic bombs than we could 
drop. 

The American people do not have the 
Same repugnance toward the employ- 
ment of atomic bombs which they have 
toward the use of gas. Our country has 
already employed atomic bombs in war. 
Over a number of years a majority of 
Americans appear to have accepted the 
view that our country would employ 
atomic bombs against Russian produc- 
tion centers if the Russian Army in- 
vaded Western Europe. 

There is apparent, moreover, a pos- 
sible means? of reducing drastically the 
casualties resulting from atomic at- 
tacks upon Russian centers, a precedent 
for which was established by Major 
General Curtis Le May in the last war. 
On July 28, 1945, he announced to the 
Japanese by leaflets and radio a list of 
eleven Japanese cities, stating that four 
of them were to be attacked in the next 
few days. Such a warning, issued be- 
fore an atomic offensive and including 
actual targets in a long list of centers 
likely to be attacked, might disrupt 
morale and production in all those cen- 
ters, might confuse rather than assist 
enemy air defense, and might save 
many thousands of lives. It would pro- 
vide people living in target areas with 
an opportunity to evacuate those areas 
and warn those who remained to take 


refuge in deep shelters when any air- 
craft were reported. If such precau- 
tions were prevented by the Russian 
police in the interests of war produc- 
tion, a large part of the responsibility 
for casualties would fall upon the Rus- 
sian Government. 

In the light of these considerations, 
it appears exceedingly unlikely that 
either the United States Government or 
the American people would be willing 
to watch the Russian Army advancing 
in Europe, or Russian submarines oper- 
ating off our coasts and perhaps launch- 
ing rockets at American seaports, and 
refrain from utilizing our most effec- 
tive weapon against Russia. We could 
not, of course, carry out a surprise at- 
tack before war began. We might not 
employ atomic bombs in the first few 
days of the conflict. But it seems prob- 





able that, after due and appropriate | 


warning, we would use them later if 
the Russian offensive continued. To the 
military and policy pressures which 
would tend to produce such action would 


be added a demand from the people in ° 


our great cities that we utilize some of 
our bombs to knock out Russian atomic 
plants and airplane factories and thus 


reduce Russian capabilities of bombing 
them. 


PREVENTION OF WAR 
THE ONLY SECURITY 


The scientists who developed the 


- 


bomb have warned us for more than | 


four years that the only sure means of 
atomic security is prevention of war. 
As more and more thinking Americans 
are now perceiving, the most practic- 
able way of attaining this essential 
objective in the near future lies in a 
Union of the democracies, built around 
the leading democracies of the North 
Atlantic area. 

We shall forget this warning of the 
scientists at our peril. To draw a false 
parallel and base upon it a belief that 
Russia’s atomic capabilities are actual- 
ly beneficial to us and mean that we 
need not fear atomic attack is wishful 


thinking of the most dangerous kind. 

2 For fuller. discussion of this subject, see “‘Mis- 
conceptions Concerning Atomic Attack” by the 
_ which appeared in Air Affairs of Spring, 
1949. 
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They Still Need 
to Know You CARE... 


IN MANY COUNTRIES TODAY there are children without enough to eat, without adequate clothing. 
There are thousands of men and women whose will to work and help rebuild their countries is weakened by stringent 
diets, by years of shortages of life’s necessities. Through the Economic Cooperation Administration, our government is 
sending money abroad, to reconstruct fundamental economies. But reconstruction takes time. The people in those 


countries—the men, women and children—need individual, person-to-person help right now! 


How the faces of the people abroad light up, when CARE packages from America arrive. CARE brings food, 
brings clothing textiles, brings other basic supplies. No one can get CARE packages, however, unless YOU give them! 
You can send CARE packages to friends and relatives overseas. You can send them to needy strangers, to institutions 
like orphanages and hospitals, to be selected by representatives of CARE’s 26 member welfare agencies. Or you can 


send a donation in any amount, to be pooled in CARE’s general-relief fund. 


CARE (Cooperative for American Remittances to Europe, Inc.) is a non-profit, government-approved agency. 
CARE assembles its standard packages, transports them abroad and guarantees delivery, all at one flat fee—$10 each 
for most of the CARE parcels. Because CARE is non-profit, because it buys and ships in bulk, CARE can send the 


most for your money. Package contents are selected to meet definite needs in each CARE country. Just mail your 


order, or your donation—CARE does all the rest! 





Deliveries Guaranteed to: 


Austria, Belgium, Czechoslovakia, Finland, France, the 
Western zones of Germany and all Berlin, Great Britain, 
Greece, Italy, the Netherlands, Norway, Poland, and 
Japan, Okinawa, and Korea. 


Package Varieties Include: 

$10 each—Standard food; British, Italian, Greek, Japan- 
ese, kosher food; baby food; baby layette; household 
linens; wool suiting; knitting wool. Also, wool blankets, 














$7.75; 10 pounds of lard, $4.75. 


CARE... . 20 Broad St., New York 4, N. Y. 





MINUTES TO 
MIDNIGHT 


The International Control of Atomic Energy 


Edited by Eugene Rabinowitch 


Foreword by Carlos P. Romulo 


4 pow Bulletin of the Atomic Scientists an- 


book on the most crucial problem of our time: 


nounces the publication of this 128-page 


The International Control of Atomic Energy. 
Month by month, since its inception in 1945, 
the Bulletin has followed the attempt by the 
United Nations to find a way to secure the 
world against the threat of atomic warfare. It 
has published the important documents from 
the Truman-Attlee-King Declaration to the 
latest U.N. resolutions. It has carefully con- 
densed the various plans for international con- 


trol — the Acheson-Lilienthal Report, the 
Baruch Plan, the Soviet Proposals—summar- 


ized the reports of the United Nations Atomic 
Energy Commission, reported the debates with 
objectivity, and presented significant articles 


on the subject by leading scientists, statesmen, 
In MINUTES TO 
MIDNIGHT these documents and articles are 


gathered together in convenient form to give 


and political scientists. 


a complete, authoritative and unbiased account 
of the control negotiations. The Introduction 
and commentary is written by Dr. Eugene 
Rabinowitch, editor of the Bulletin. The mate- 
rial was selected by the Social Science Staff at 
the University of Chicago. 


The purpose of MINUTES TO MIDNIGHT 
is to acquaint people with the actual course of 
the negotiations, with the large areas of agree- 
ment already reached, and with the true char- 
acter of the disagreements which have ob- 
structed this search for sanity. 


MINUTES TO MIDNIGHT is of especial interest to 
Study Groups concerned with the Great Issues of our time; Leaders of 


Forums and Round Table Discussions; Club leaders; College and University 
classes in the Social Sciences, etc. 





Price Only $1.00 
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